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INTRODUCTION'.
Probably of all the complications of acute
infectious disease, otitis media is the most important
on account of its frequency, the difficulty in affecting
cure, and the results attributable to it in later life
such as the social inconvenience of a discharging ear
with defective hearing, and the danger to life of -
mastoiditis associated with the chronic stage of the
disease. It has been pointed out that as many as
5 - 19$**of all case3 of chronic otitis media and 10$
of deaf mutism are due to scarlet fever alone.
The logical solution of the problem would seem
to lie in a reduction of the incidence and chronicity
rates of the acute stage, and although in the past the
discharging ear has been either neglected or inadequately
dealt with, in recent years its importance has been
recognised and attempts at improvement have been made with
2
varying success in these respects. Ross in 1924
reviewing the Incidence found that it varied between 3.75$
and 25$ and no decrease could be claimed with the
3
development of modem medicine. With regard to the
present treatment of the condition he stated that it was
practically identical with the earliest recorded in modern
6
times. Williams made a similar observation in 1933 when 
he said that the useful principles of treatment today were 
essentially the same as they were twenty years ago. I 
have studied the literature and there is no doubt of the 
truth of these statements but two avenues for investigation 
have been suggested to me which might lead to improvements 
and these I have chosen for the main purpose of this work.
The first of my enquiries has been suggested by
10 12 
Logan Turner and T.B.Layton who both thought that the serum
therapy of scarlet fever might have a beneficial influence
on otitis in that disease. With regard to the second, the
4.
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success of Friel, McLaggan and other workers with zinc 
ionisation in the treatment of chronic otitis media has 
led me to believe that its efficacy in the acute stage 
would be worth investigating.
I have been fortunate in being responsible for
the treatment and management of all cases of otitis media
in the Park Fever Hospital from August, 1933, till January,
1935. The fact that serum treatment of scarlet fever was
widely used enabled me, not only to study its effect on
the incidence, but also to 3tudy its influence on the
7 16
prognosis of otitis media in cases so treated. Age and 
additional^^nfectious disease have been shown to influence 
the incidence in scarlet fever and this has stimulated me 
to further study the effect of age and the presence of an 
intercurrent infectious disease on the course of this 
complication.
Although this work has been mainly concerned with 
scarlatinal otitis media,I have studied concurrently cases 
of otitis media complicating measles and diphtheria, mainly 
to find if my conclusions with regard to the effect of age, 
intercurrent infectious disease and zinc ionisation in scarlet 
fever otitis were applicable to the complication in these 
diseases•
Inasmuch as the removal of tonsils and adenoids 
was not done in the treatment of the acute stage of the 
disease in my cases, I have been able to form some opinion 
with regard to the place of such surgical measures. Even 
at the present day there seems to be considerable difference 
of opinion on the efficacy of this procedure, probably due to 
the fact that the matter has never been properly investigated.
The aspects I have mentioned are only a few of the 
many which still require investigation but I trust that my 
conclusions concerning them will be of use in the management 
of a disease which too frequently enters the chronic stage.
PART II.
Historical Review 
and 
Commentary.
HISTORICAL REVIEW AND COMMENTARY.
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The disease scarlet fever known in France as la 
scarlatina, in Germany as scarlach and in Spain as escarlatina
has a somewhat obscure origin. Suggestive but not complete 
descriptions were made by the later Greek and Roman physicians. 
Hippocrates described a disease similar to scarlet, fever but 
no mention was made of the salient feature, namely, the rash. 
This disease has since been considered to be diphtheria. In 
the literature little or no mention is made of acute otitis 
media, one of the most Important complications, until the end 
of the 19th Century, when hospital isolation for the disease 
became more widespread. With advances In preventive medicine 
and the activities of Public Health Bodies the condition in 
recent years has been receiving’ more attention. The number 
of sufferers from chronic otitis media following the acute 
stage complicating infectious disease who attend the ear 
clinics of the School Medical Services and Out-Patient Depart­
ments of General Hospitals, emphasise the importance and need 
for improvement in the management of otitis cases at the 
source,•namely, in the Infectious Diseases Hospital. Chronic 
otitis media due to scarlet fever alone has been rated as high
as 19$^"by Harries and Gilhespy, 15*8$^by Ker Love and 5 - 15$
1 5
by Ross whilst May attributes 10/6 of deaf-mutism to this 
disease. These figures again stress the need for better
treatment of the acute stage.
In recent years consulting otologists have been
added, to the staffs of these hospitals to aid and advise in
the management of such ear complications that arise, with a
view to reducing the chronicity rate of such conditions.
With this advance our knowledge of this type of otitis is
rapidly increasing mainly through hospital reports and the
writings of interested observers in the medical journals.
In an analysis of the incidence of many observers
2
over a period of many years Ross In 1924 found it to vary 
between 3.75$ and 25$. A reduction of the Incidence Rate
7.
of the complication has been recognised, as the logical
solution of the problem and it is interesting to review the
facts concerning this aspect of the disease.
19
Gowen of Philadelphia showed that when scarlet
fever was complicated by another infectious disease the
Incidence Rate of otitis media Increased, e.g.
Scarlet fever and measles 40% Incidence of otitis media. 
Scarlet fever, measles
and diphtheria 50% n ,f ,f w
Scarlet fever, measles
and chickenpox 75% n ,f M ,f
7
In 1933 Williams pointed out the importance of the
age period 0 - 5  years in which the greatest number of otitis 
cases occurred. They were distributed in the following 
manner:-
Age Group. Distribution.
0 - 5  years 67.7%
5 - 1 0  years 30.2%
10 - 15 years 4.2%
15 - 20 years 2.1%
20+ years l.J /o
16
Likewise harries and Gilhespy have pointed out the 
effect of age on Incidence and their observations have been 
borne out by other observers. They found that the younger 
the patient the greater was the tendency to middle ear com­
plications which their figures clearly show.
Age Group. Incidence of otitis media.
0 - 5 years 15.4%
5 - 10 years 7.8%
1 0 - 1 5  years 3.4%
15 - 20 years 3.6%
2 Of- years 4.0%
This tendency has been attributable to the relatively greater
size of the Eustachian Tubes in the very young a theory
23
supported by otologists in general. However Watson Williams 
holds that it is possible for a constitutional factor to play 
a role as recent work has shown young children to have a 
relative hypovitaminosis which might explain the catarrhal 
tendency In early life and the vulnerability of the middle 
ear to bacterial infection. If this is the case he says 
that the prophylaxis of otitis lies in the hands of the 
physician during these early years.
8.
In view of the effect of these two factors alone
on the Incidence Rate, namely, additional infectious disease
and age, it can he readily understood how some observers
record high incidences if these factors are not considered.
Especially must they be of importance where control cases
have been used in assessing the value of any measure in the
reduction of this rate.
Attempts in the past to-reduce the Incidence Rate
2
have proved useless and Ross in 1924 came to the conclusion 
that with the development of recent medicine no decrease in
the incidence of scarlatinal otitis media had been accomplished.
3 25
’ - 1909, recommended
e in all healthy
children as a prophylactic of ear disease in case of contracting
scarlet fever. The impracticability of this approach to the
problem is obvious particularly since present day scarlet
fever Is of a very mild type. Local applications to the fauces
and naso-pharynx have of course been tried for many years but
with regard to the prevention of otitis had little effect,
27
being purely symptomatic. in 1920 Potts in the City Hospital,
Newcastle, used mixed vaccines in the treatment of the fever
itself but could claim no success. As recently as 1931,
28
American workers on the assumption that otitis media, a septic 
complication of scarlet was due to a state of hypovitaminosis, 
administered large doses of cod liver oil to correct this.
Ho success in reducing the Incidence Rate was recorded.
It is understandable how such measures have failed 
when it is considered that the complication occurs with
greatest freouency in the first two weeks of the disease as
30 34
pointed out by Gardiner in his 1922 Report and also by Strachan.
8
v/illiams agrees in some respects but says that the complication 
may occur from the first day of the disease till the last day 
of convalescence. In my own experience the highest frequency 
is in the first two weeks but not more marked in the first 
than the second. The falling off in freouency I have noted
9.
after this period and I have seen cases occurring as late as
the sixth and seventh weeks. These, however, I have not
associated with the original attack of scarlet fever as they
are usually associated with secondary tonsillitis which is
not uncommon in scarlet fever wards. By the occurrence of
the complication is meant the appearance of a discharge in the
external meatus, so actually the involvement of the middle ear
must have taken place at a still earlier date. Whether the
infection is blood borne, air borne by the Eustachian Tubes or
takes place by extension in the local lymphatics is not certain.
The generally accepted view is that a direct extension of the
inflammation in the naso-pharynx mucous membrane takes place up
the Eustachian Tube to the middle ear. In my opinion for any
measure to be successful in preventing this extension it must
act quickly in cutting short the inflammatory process in these
parts irrespective of how the infection of the middle ear takes 
35
place. Layton in 1921 said that he could not think of any 
measure, which had not already been tried, directed to decrease 
this naso-pharyngeal inf 1 animation which would diminish the 
likelihood of otitis media developing. He felt that for 
improvements it would, be necessary to wait for a serum, 
analagous to anti-diphtheritic toxin and more specific than 
the polyvalent anti-streptococcal serum in present use.
Since the introduction of scarlatinal antitoxin the 
serum therapy of scarlet fever in recent years meets this 
requirement in varying degree and although the results generally 
are discouraging as far as otitis is concerned they are worthy 
of detailed study. The following table which I have compiled 
mainly from hospital reports gives the facts.
10.
Table I.
Primary Acute Suppurative Otitis Media 
complicating Scarlet Fever.
General Incidence Rate on Discharges and Deaths.
Year. Place
30
1920/22 Edinburgh
2
1924 -
36
1923/24 London
16
1924 Birmingham
86
1926
T1 A
Philadephia
1929 Manchester
P1930 . Birmingham
¥>1930 Leeds
75
*1931 Manchester
80
*1926/33 Lanarkshire
42
1924/31 Chicago
76
1933 Manchester
79
*1933 Leeds
43
1933 L.C.C., nine
acute fever
hospitals
Authority Scarlet Fever 
Discharges 
and Deaths.
ho. Age 
0 -5 yrs
Serum 
Treat 
ment.
Otitis 
Incidence
Gardner, W.T.
Ross, E.L.
Layton, T.B.
Harries and 
Gilhespy.
Gowen, F.V.
Sutherland, D.S
Harries, E.H.R.
Anderson,. J.S.
Sutherland, D.S
Reid, J.
Hunt, L.W.
Su the r 1 and, D . S
Anderson, J.S.
Statistical
Department,
L.C.C.
3356
3684
10080
1873
1716
2223
2643
2665
2303
1611
1743
19069
20.6%
?
?
20.0% 
?
25.8/0 
9
?
29.2%'
?
28.2%
27%
65%
6-10% 
3.75-25% 
8.6%
35%
48%
38%
35%
5%
?20 -  
40/
7.6/
10.0/
9.9/
4.25/
6.3/
9.7/
6.3/
10.5/
9.4/
7.2/
8.0/
Compiled from data in hospital reports.
From the above table it is noted that the Incidence
Rate of otitis media has not materially declined remaining
between 6% and 10%. The proportion of cases under 5 years in
each series, on account of the high incidence in this age group,
and the proportion of cases which have had serum treatment have
been included where possible. One noteworthy feature, hew ever,
is the Birmingham figure of 4.25% recorded by Harries in 1930,
77
a considerable reduction on his 1924 figure of 7.6%. This was 
attributable at the time to the use of serum, an assumption 
which seems reasonable as 65% of the cases were so treated, a 
remarkably high proportion compared, with that of other 
observers. A low proportion of cases under 5 years in any
series will give a low gross incidence on account of the 
greater frequency of ear disease in the young child. In 
this Birmingham ' series 20% were in the <Q - 5 years group, a 
low figure compared with the 25 - 30% recorded in other series. 
The low Birmingham incidence, therefore, can he partly 
attributable to the rather favourable age grouping as well as 
to the antitoxin treatment.
The. method of administering the serum in the above 
auoted cases was by the intramuscular route, an inferior method 
compared with the intravenous route when a maximum effect in 
the-minimum time is desired. As already mentioned the highest 
freouency of the complication Is in the first two weeks of the 
disease, particularly the first. In view of this fact and 
since most cases of scarlet fever in our hospitals come under 
observation on the 2nd or 3rd day of the disease some will 
have the middle ear already infected whilst in many at least 
some involvement of the Eustachian Tubes will have taken place. 
To cut the process short at this stage recuires a remedy which 
will act in a matter of hours and I think most observers will 
agree that for the serum to have its maximum effect quickly in
this respect it must be administered, into the blood stream.
44
Platou demonstrated the superiority of the intra­
venous route of administering serum when a maximum absorption 
by the blood stream in the minimum time was desired. The 
following table demonstrates this point quite clearly where 
the Intravenous, intraperitoneal, Intramuscular and. subcutaneous 
methods are compared. The serum absorption of the blood stream, 
is seen to be highest in the shortest time, when given intra­
venously, the concentration moreover being sustained, and never 
at any time does it reach the level of the intravenous route 
when administered in any other way.
12.
UNITS 
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The following table compiled from data in hospital 
reports shows the effect of serum treatment by the intra­
venous and intramuscular routes.
Table II.
Primary Acute Suppurative Otitis Media 
complicating Scarlet Fever. 
Incidence Rate in Serum treated cases.
Year. Place Authority Scarlet Fever Serum Otitis
'Discharges Treat­ Incidence
and Deaths - ment .
H o . Age 
0 -5 yrs
86
28.0/1927/28 Ilford Burton and 670 All 6 .0/
Balmain intra­
muscu­
lar
81
1928 Edinburgh Craig 478 28.2/ fi 8.4/^
478 30.0/ Ho
serum
11 • O/o
42
5.1/1924/31 Chicago Hunt, L.W. 882 ? All
intra­
muscu­
lar .
77
17.8$1930. Birmingham Harries, E.H.R. 1129 ti 3.5/
82
15.0$ 0.9/1928/32 Leicester Bahfes, H .S . 1204 All
intra­
ven­
ous
13.
Although data in the above series is somewhat scanty, 
results seem to indicate that in scarlet fever treated by 
serum intramuscularly the incidence of the disease falls 
between 3.5% and-8.4$, the variations depending largely on the
age composition of the series. The outstanding figure .9%
recorded by Banks in Leicester in his intravenous treated cases
in 1928-32 is by far the lowest in any series. It is noted,
however, the low proportion of cases in the 0 - 5  years group,
83
but in spite of this, and as he himself says, the results are
due to the serum being used in this way. Unfortunately Banks
has no control series and the low Incidence credited to the
intravenous use of serum is not cmite proved. The seasonal
and yearly variations in the incidence of scarlatinal otitis
8
media which have been pointed out by Williams necessitates a
control series of cases occurring concurrently with those in
the serum treated series. If this had been done by Banks and
a higher figure had been recorded in the controls his statement
would have been proved. However the figure he records is
strikingly low and has stimulated me further to Investigate his
claims in this work.
To proceed to the hospital management of the condition
once It has occurred, the literature on the whole is rather
inadequate and scanty, but in the case of some observers is
worthy of review. Ross in reviewing the treatment of otitis
from 1886 to 1922 states that to-day It is practically
identical with the earliest recorded in modern times and In
6
general is symptomatic. Williams In 1933 made a similar 
observation when he stated that the useful principles of treat­
ment to-day were assuredly the same as they were twenty years 
ago. The aim of all Is undoubtedly to secure a healed drum­
head with normal hearing in as short a time as possible. Any
worker in infectious disease work will readily agree that one 
of the bugbears is the long period of treatment necessary 
before cure is affected In ear complications. If this could, 
be accomplished quicker not only would there be less chance of 
permanent impairment to hearing but there would be a considerable
14.
saving of both time and public funds.
In otitis media, a condition in which there is a 
natural tendency to cure, it is extremely difficult to assess 
the values of different forms of treatment. I have concluded
that for comparative purposes the average duration of the dis­
charge in the successfully treated cases and the chronicity 
rate, i.e., the proportion of failures, must be considered, 
with certain reservations a reduction in both of these is 
necessary before a method can be said to be superior to another.
Otologists are unanimous in saying, that when a case 
of acute otitis media is diagnosed early before rupture of the 
tympanic membrane and paracentesis is performed, the disease is
likely to clear up ouickly and mastoiditis is rarer. It is
45 5
interesting to note that Thomson in 1890, Jarecky in 1905 and
25
Yearsley in 1909 all recommended early paracentesis in acute
scarlatinal otitis media to facilitate cure by the promotion
of drainage of tympanum from the start. The difficulty of course
was not in the performance of this simple operation but in the
diagnosis of the presence of middle ear involvement before the
membrane had ruptured of its own accord.
A rise of temperature, or a complaint of pain or
discomfort in the ear, are sufficient to warrant an examination
of the drumheads, but unfortunately in the case of acute
scarlatinal otitis media these indications are by no means
constant and, if relied on solely for the early diagnosis of
the condition, would result in most cases of otitis being
13diagnosed in the discharging stage. Layton in his report of
1920 - 21 to the K.A.B. thought that more could be done in the
early diagnosis by otoiogically examining all cases of scarlet
fever in which there was pain in the ear or an unusual rise in
temperature. He stated that only a few cases occurred in which
39
these signs were not present. However his 1924 - 25 report
revealed that, in spite of this otological analysis of pain and
temperature, only a relatively small number of otorrhoeas were
38
found before rupture of the drumhead. Only in 56 out of 345 
cases was there a complaint of pain preceding the onset of
15.
11
discharge. Logan Turner found it present only in one-third
17 ,. 31of his cases, Harries and Gilhespy in one-half, and Gardiner
in one-third. Moreover, Harries and Gilhespy point out that
in otitis media in children under five years the onset is
symptomless on account of the fine texture of the drumhead
which ruptures early with no pain or preceding rise in
temperature. Gardiner observed that if pain was present it
was usually accompanied by a rise in temperature. On the
9
other hand Williams found pain to be usually present and 
stated that if it occurred in the febrile oeriod of the fever 
there was usually a further rise in temperature whereas if 
in the afebrile period this rise was not so constant.
I have made a special investigation of all my cases 
to prove the value of these signs. With regard to pain I 
found it present in less than one-fifth and it was usually 
accompanied by a rise in temperature. In the afebrile 
period of the fever, however, it was unusual to find an 
otorrhoea which was not preceded by some indication in the 
temperature chart. A marked rise was certainly uncommon 
but a rise of .4°F. to .6°F. was freouently found. In the 
febrile period I was unable to associate any unusual fluctua­
tion in temperature with otitis media. An analysis of a 
great number of temperature charts of scarlet fever cases in 
which this complication did not occur made me conclude that 
otological Investigations would not be rewarded in many cases 
in which every unusual fluctuation of temperature occurred.
The above and the observations of others simply mean 
that preceding signs of an otorrhoea In scarlet fever are by 
no means constant and, even if special otological examinations 
are carried out when they are, most cases of otitis media will 
only be diagnosed In the discharging stage. The opportunity
of the performance of early paracentesis is therefore rare.
46
Layton points out that when it does occur one of the draw­
backs is the delay In obtaining permission for a general
32
anaesthetic. Gardiner also found a general anaesthetic was 
essential and for the same reason as Layton found the operation
impracticable. I have overcome this difficulty, however, by 
the use of a local application of Bonain’s Solution to the 
drumhead even in children as young as one year and in nervous 
patients.
For the early diagnosis the only means of practical
value is the daily examination of the drumheads in all scarlet
26
fever cases. This was realised in 1909 by-Yearsley who urged 
such examinations frequently irrespective of the presence of 
ear disease. In America it was recognised that the early 
diagnosis of the condition, before perforation of the tympanic 
membrane and the appearance of a discharge in the meatus, was 
desirable in order that paracentesis of the drumhead could be
performed. A study of the results and methods in the conduct
47 48
fof scarlatinal otitis media at the Los Angeles and the Cook
County Hospitals in America are interesting. Efforts were made
there to diagnose midd.le ear involvement before rupture of the
drumhead, and. to perform paracentesis. This entailed the 
employment of a special staff to examine all cases otologically 
every four hours at the Cook County hospital and at least twice 
weekly at Los Angeles. It is not stated for how long a period 
this expensive and laborious method was maintained at the Cook 
County Hospital nor are detailed figures given but it is stated 
in their series that they had one mastoid operation and dismissed 
no discharging ear. At Los Angeles Hospital out of 473 cases 
of scarlet fever, with an Incidence rate of otitis media of 
12.28$ or 58 cases of otitis, 53 were discharged with healed 
drumheads, that is a chronicity rate of 9%
Another aspect of the early diagnosis of otitis and 
the performance of paracentesis is worthy of consideration.
My observations here are based on the examination of the drum­
heads of a large number of scarlet fever cases irrespective of 
the presence of ear disease. The incidence rate as assessed by 
the presence of a discharge from the tympanum can give quite an 
erroneous impression of the frequency of involvement of the 
middle ear cleft. If we use the drumhead as an Indicator of 
the actual condition it is found that in many cases there is a
17.
state varying from a slight Injection to a complete dull lustre­
less appearance with obliteration of all landmarks. A close 
observation of such cases has shown that the condition does not 
proceed always to active suppuration but tends to subside rather 
slowly whether paracentesis has or has not been performed. In 
view of these facts, detection of this low grade infection 
presents a practical problem In management. Should paracentesis 
be performed or should such cases be subjected to a rather long 
period of hospital observation or should they be discharged?
My own opinion Is that only when the drumhead is bulging, or
when the landmarks are obscured In, a very red membrane, should
paracentesis be performed. When no tension in the middle ear 
exists or when the landmarks are present in an injected drumhead, 
supervision only is necessary until signs of the condition 
subsiding appear. It is probably from this type of middle ear 
infection which has left hospital undetected that we get very 
late cases of suppurative otitis media arising owing to the 
condition being fanned into the more active state by draughts 
and. colds. My practice at the Park Hospital In recent months 
has been to examine all drumheads immediately prior to discharge 
and should such a condition exist, the patient or parent in the 
case of a child, has been notified of Its existence, warned of 
the danger, and asked to report for further examination.
It is, however, the management of the discharging 
stage of otitis media that takes the most prominent place and
presents problems for most of us.
Treatment in the acute stage is mostly symptomatic
and directed to facilitate drainage from the tympanum via the
external meatus and to prevent secondary Infection by skin
organisms . The ways and means employed, are many but the
fundamental principles are the same, the results depending
mainly on the thoroughness and care taken in their application.
The rather elaborate method of suction from the Eustachian Tube
20of a solution in the external meatus, as practised by Gowen, is 
not really practicable and I think not superior to simple 
suction apnlied In the external meatus by the use of a Seigle’s
18.
speculum. Moreover skin organisms are not drawn into the
middle ear as they are by the other method. Secondary
paracentesis is undoubtedly indicated where a perforation is
such that free drainage is not taking place but in my experience
this is seldom necessary in acute scarlatinal otitis media.
When a middle ear in the acute stage of inflammation
has failed to show any sign of clearing up after three weeks of
conservative treatment, and is entering what might be termed the
pre-chronic stage, the Question of removal of the tonsils and
adenoids arises. With the exception of Layton this is
advocated by most observers about the third week in the case
19 6
of adenoids. C-owen and Williams removed the adenoids but not
the tonsils and Gowen, although claiming striking results, admitted
that complications did occasionally occur due to adenoidectomy.
34
Strachan, in the conduct of his cases, removed both tonsils and
adenoids when the ear had failed to clear up in three weeks.
It Is interesting to note that opinion is divided about the
23advisability of removing the tonsils. Watson Williams has gone
so far as to say that In his experience he has never seen a
case of otitis benefit by their removal.
33
W. T. Gardiner m  1922, advanced the thesis that the 
early removal of adenoids in scarlet fever otitis was the surest 
method of curing the condition and. preventing subsequent chronicity. 
At the Edinburgh Fever Hospital he did this and removed the 
tonsils as well as soon as the patient was considered fit for 
the operation. Little statistical proof of this thesis is 
advanced but he states that the average stay in hospital of 
otorrhoea ca.ses was reduced from 68 days in 1919, the pre­
operative year, to 52 days in 1921, the second of the operative
18
years. Harries and Gilhespy in 1924 generally supported this 
thesis. They pointed out the high incidence of otitis media 
and the confinement of mortality in scarlet fever to the age 
period 0 - 5  years. This they associated with the septic type 
of scarlet fever and an overwhelming Infection of the naso-pharynx In 
these young children. Their thesis was that if the infection 
could be eliminated early from the naso-pliarynx In the course of
an otitis further infection via the Eustachian Tubes would 
be prevented and the course of the disease considerably 
shortened. They removed the adenoids, and tonsils too if 
septic, generally about the fourth week if by that time the 
otorrhoea had not cleared up. Although little statistical 
evidence is advanced the results of such methods appear to 
be only slightly Inferior to those obtained by the American 
method of early parencetesis in all cases. The average 
duration of discharge in twenty cases without operation was 
32.4 days and in fifty cases with, operation 15.8 days. 89$ 
of 122 cases were discharged with dry ears, the chronicity 
rate being 11$, a slightly higher figure than that obtained 
in America. Whether the drumheads were examined and dryness 
recorded by otological methods is not mentioned. In my 
opinion the dryness of the mucous membrane of the middle ear 
as observed through the perforation of a completely healed 
drumhead with lustre returning Is essential in the recording 
of a cure. To rely on what Mr T. 3. Layton has called nThe 
Nursological Method” as opposed to the otological method of 
detecting a discharge in the external meatus can be very 
fallacious. It would be interesting to know in assessing 
the value of the work of Harries and Gilhespy if the more
accurate method was practised.
40
T. B. Layton, in 1925, published an exhaustive 
review of scarlatinal otitis media based on his otological
work In the London Fever Hospitals. With regard to the 
adenoid operation he found one or two cases afforded 
brilliant results, the ear discharge clearing up immediately 
after having been present for a considerable time. On the 
other hand he quoted a number of cases in which no improve­
ment resulted. He stated that by delaying the operation to 
about the fortieth day there is a natural tendency to cure 
which would have taken place had. no operation been performed.
His general conclusions were:-
1. It was not by any wide system of operative treat­
ment that results in scarlatinal otitis media would be
obtained; and
2 . That operations were only of value in certain 
selected cases.
23
Although Watson Williams was referring to the treatment of 
chronic otitis media in general he is to some extent in 
agreement with Layton when he said that the removal of tonsils 
seldom benefited an otitis but that, where chronic rhinitis 
or adenoid hypertrophy was present, surgical treatment in 
addition to medical was generally necessary and strikingly 
satisfactory.
My own cases of acute otitis media were specially 
investigated for the presence of any abnormality in these 
tissues and since removal was not done whether the otorrhoea 
was clearing up or not I have been able to form some opinion 
of my own with regard to their influence on the course of 
the disease. My conclusions are given in a special section 
later.
As zinc ionisation, as a therapeutic aid to the
conservative methods of treatment of acute otitis media,.
takes a rather prominent part in this work, I have included
at this point a review of some of the literature on this.
form of treatment.
In the chronic condition its use is of great value
in the opinion of most workers. It has been employed by
49
otologists since 1914 but dentists have used it for ’many
years prior to this.
24
Watson Williams, however, casts doubt on its value
and states that the results are as good if the electric
current is omitted. The treatment, he says, really depends
on the cleansing of the meatus and the chemical surface
coagulation due to the action of the zinc sulphate. The
writer gives no actual data to support this statement but 
52
A. R. Friel in replying in the "Lancet" gives definite 
support for the value of zinc ionisation in that there are 
now no cases of chronic otorrhoea in the elementary schools 
of Tottenham since its introduction as a form of treatment.
21.
In spite of many experiments the question, of whether the
electric current is necessary or not, is one which has never
53
been quite answered. Lierle and Sage agree with Williams 
in saying it is of little use, the good effects being due to 
the action of the zinc sulphate only as the deposit of metallic 
zinc in living tissue is remote. This statement has never 
been proved but many experiments carried out with and without 
the electric current on dead tissue have shown conclusively 
that the zinc ions are deposited in the tissue and the
54
current is essential for this taking place. Supporters of
the treatment in general, as far as the treatment of disease
is concerned, are of the opinion that it is necessary for the
deposit of the zinc on or underneath the tissues. The
55clinical evidence, furnished by McLaggan, is in favour of its 
necessity for the results, quoted by him in the 100 cases of 
otorrhoea in which the current was used, were infinitely 
superior to those in the 100 cases in whose treatment it was 
omitted. In my own opinion since the constant current is 
used in such small amperage (3 K.A.) it can do no harm.
Moreover, I cannot see how zinc ions can he transported to 
the inflamed tissues in a middle ear covered by discharges 
without its use. Apart from the action of the current on 
the zinc sulphate theoretically it is an advantage in treat­
ment since the positive pole is used in the external meatus.
The vaso-constrictor effect of this may result in decreasing 
the congestion in the mucous membrane of the middle ear thus 
facilitating drainage from the more inaccessible regions 
where the exudates might possibly be dammed up by the swollen 
state of this lining. Moreover since the medium surrounding 
the positive pole is made acid a consequent inhibition of the 
growth of organisms is produced.
24
It Is interesting to note that E. Watson Williams
says that this form of therapy is not recommended for the
treatment of the acute condition. He does not say why this
is so but I have concluded that it cannot oossibly do any 
57
harm. Priel although he never tried to treat cases in the
22.
early acute stage found it of benefit after the ear had been 
discharging for three weeks the commencement of the chronic 
stage when saprophytes were in the discharge and not in the 
tissues. Prom my own experience of acute scarlatinal otitis 
media I can ouite understand the zinc fluid not gaining 
access to the middle ear in many cases on account of that 
cavity being already full of pus which would be difficult to 
displace, and also on account of the minute size of the per­
foration in the majority of cases. However, I can see good 
results even in those cases by the sterilization effect on 
the deep meatus and drumhead, particularly around the site of 
the perforation, and the conseouent prevention of secondary 
infection.
15The report of McLaggan is interesting. He supports
24
Williams in saying that it is not desirable in cases of acute
middle ear disease. He used the same technique as recommended 
52
by V. B. Jobson and A. R. Friel, i.e. 2 grs to the ounce of 
zinc sulphate as an ionisation, fluid and a current of 1 - 3 
milliamperes for 10 - 15 minutes using one application only 
and examining the drumhead in one week. Although, as he 
says, the results are difficult to estimate in a condition 
which tends to spontaneous cure, 25,8% of chronic ears 
responded when due to measles and scarlet fever as compared 
with 52,8% of all cases. In other words the treatment was not
so favourable if the otitis was due to those acute infections.
59
Stevenson also found chronic scarlatinal otitis media resis­
tant to this treatment although haemolytic streptococcal 
infections of the ear as a rule were amenable. This, he said., 
might be explained by the arrangement of the carheoxyl groups 
of a specific protein found in different strains of bacteria
which might account for the selective action of some metals
15
combining with them. McLaggan found the treatment most 
efficacious when a muco-purulent discharge only was present,
19 out of 21 cases in this group responding. He found it 
only of use when there was no involvement of the bony structures 
and only the mucous membrane of the middle ear was involved.
23.
Moreover, he found that the size of the perforation did not 
seem to matter and that tonsils and adenoids and other 
septic foci did not influence the result. He found the 
procedure simple with the use of a local anaesthetic in
children as young as 4 years. His final conclusion was 
that it was a therapeutic aid in the treatment of chronic 
otitis media.
60 64 58 14 56 50
Walker, Norrie, Wells, Friel, Jobson, Tsong and
others found the treatment a great improvement on other
61methods. Walker had. 50% better results than with any other 
known method and many cases which had resisted all treatment 
fremientlv cleared up. Pie found it useful in differentiating 
between surgical and medical otitis media - in other words, 
if the case failed to respond it was usually due to deep seated 
inaccessible sepsis which required operative treatment.
Wells points out that failure is usually due to faulty selec­
tion of cases or faulty technique and is in agreement with 
57 56
Friel and Jobson in saying that it is only of use in accessible 
57 58
sepsis. Friel and Wells did not find a good response where
granulation tissue or polypi were present in the middle ear
65
but on the other hand korrie had very good results in many
cases of simple tympanic sepsis where granulations and polypi
were present. These cases, however, I cannot see being per-
66
rnanently benefited by this form of treatment. liorrie is in 
agreement with others in saying that attic and antrum sepsis 
were unsuitable. These of course are of the inaccessible 
type.
With regard to the size of the perforation in the
67 58
tympanic membrane both korrie and bells are of the opinion
62
that size is of no importance but Walker thinks a fairly
67
large hole is necessary. Korrie points out the unsuitability 
of attic and marginal perforations as they are usually 
associated with bony disease or involvement of the additus 
and antrum.
The fact that most observers have found this treat­
ment of great value when the sepsis was accessible with no
bony disease or granulations or polypi present in the chronic 
stage suggests to me that it would be worthy of trial in the 
acute stage in primary cases when these contra-indications 
are not usually present. The marked congestion of the 
tympanum at this stage moreover might be relieved and 
drainage improved. Moreover since the infection is super­
ficial and confined to the mucous membrane it is easily 
accessible to the zinc ions. I can foresee this impreg­
nation of the superficial and deeper tissues acting as a 
protection from bacterial invasion.
25.
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Case Recording 
of
Acute Scarlatinal Otitis Media..,
The work which I now go on to describe was done at 
the Park Fever Hospital, London, from 4th August, 1933, till 
2nd January, 1935. In order to strengthen the figures, and 
in no way to influence the general deductions formed by myself, 
the work was continued by Dr Banks, the Medical Superintendent, 
till 31st March, 1935, and a few cases have been added to my 
list which were not under my own observation. The material 
consists of 124 cases of acute scarlatinal otitis media in 
which 152 ears were tres.ted. Care was taken to include only 
primary cases, i.e. cases in which no previous history of ear 
discharge was present. In no case were the tonsils or ade­
noids removed. Every case in the series was examined oto- 
logically (i) at the onset of the discharge, (II) at intervals 
throughout the course, and (iii) just prior to leaving hospital 
when the hearing was tested if the age of the patient permitted. 
A separate otological record was kept of each case. There 
was no segregation of the cases in a separate ear ward as it 
was considered an advantage to distribute the work in order 
that the toilet of the ear would be carried out thoroughly.
A sound meatal toilet was the basis of treatment in 
all cases In order that (i) there was free drainage of the 
discharges from the tympanum via the external auditory meatus, 
and (ii) secondary Infection of the middle ear by skin and 
other organisms was prevented or minimised. The nursing 
staff were specially instructed In the art of deep meatal 
mopping to ensure the cleansing of discharges from that pas­
sage as far as the drumhead and the site of the perforation.
To merely mop away the overflow at the outer end of the 
external auditory meatus, leaving that passage as a reservoir 
for pus, v/as recognised as useless. The mopping was carried 
out by using special absorbent wool on orange sticks. In 
order that the introduction of secondary infection to the 
deep meatus and site of the perforation was reduced to a 
minimum, sterile wool was used and the nursing staff were 
instructed to t h o r o u g h l y  cleanse the hands prior to 
commencing the toilet. After the meatus was thus cleansed
27.
a combination of glycerine and spirit 50% was instilled into 
the meatus in order that the hygroscopic action would promote 
drainage from the middle ear and in addition exert a steri­
lising effect on the deep meatus and drumhead. The fact that
the perforation in the majority of cases of otitis media is 
minute or invisible in the acute stage makes me conclude that 
instillations seldom if ever gain access to the tympanum 
particularly as, in this stage of the inflammation, the middle 
ear is already full of pus. The frequency of eczematous 
sores around the pinna and in the external meatus in cases of 
otorrhoea, particularly in young children, caused me further 
to complete the toilet by a prophylatic treatment of these 
parts from the beginning in all cases. The presence of such 
a condition considerably hampered the mopping away of dis­
charges, owing to the discomfort and even pain, but the 
smearing of these parts with Unguentium Glycerin! Plumbi 
Subacetatis has eliminated such occurrences completely.
The sisters were instructed in zinc ionisation 
therapy carried out under my personal supervision. Immediately 
prior to the treatment the ear was inspected otologically to 
ensure a clean meatus and free access of the ionisation fluid 
to the drumhead, deep meatal walls, and possibly the middle 
ear. The middle ear in suitable cases ws.s evacuated of pus 
by the application of a negative pressure in the meatus by 
the use of a Seigle's speculum. This thorough cleansing of 
the parts is essential for the introduction of the zinc fluid 
to the infected surfaces and it can be readily understood how 
useless such a procedure would be if the treatment was carried 
out in a meatus even partially filled with pus.
The technique was that recommended by Jobson and
52
Friel. A standard ionisation apparatus was used, the positive 
electrode being carried to the distal end of a vulcanite ear 
speculum and in this way introduced, to the deep parts of the 
meatus. Zinc sulphate solution (2 grs to 1 ounce) and a 
current of 3 milliamperes for ten minutes at each application
were used. It was found unnecessary to use a local
anaesthetic as recommended by some workers, as children even 
as young as one year suffered at the worst only slight dis­
comfort. The treatment was commenced on the third or fourth 
day after the appearance of the discharge and continued, as 
a rule, every three or four days until cure was affected.
In a number of my cases, which by ordinary conservative toilet 
methods had failed to clear up, this treatment was commenced 
to find if success could be attained.
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The rational of ionisation as pointed out by Priel 
depends on the combination of the positive zinc ions with the - 
albumen on the infected discharges coating the surfaces forming 
a coagulum and on their introduction into the superficial cells 
of the tissues. This form precipitate or coagulum of zinc is 
a bad. culture media for bacteria and the action of the zinc 
when introduced into the tissues is such that a local anti­
sepsis is produced without subjacent tissues■being irritated. 
The presence of such a coagulum can be noted by inspection of 
the parts immediately after treatment when the deep meatus, 
drumhead and walls of the middle ear, if the perforation Is 
large enough, are seen to be coated by a white film.
The cases which I chose for this treatment were not 
selected in any way and can be sssumed to be a fair sample of 
the type of scarlatinal otitis media with which I was dealing. 
The general health of the patient and the size of the perfora­
tions in the drumheads were not considered in the selection 
but patients of the nervous or excitable type were not chosen 
on account of the difficulty In application of the electric 
current.
For the purposes of this work I have grouped the 
cases and tabulated only the data from the records which are 
essential for my observations and deductions in the following 
manner.
Groups.
I. Cases occurring in scarlet fever treated by scarla­
tinal anti-toxin administered intravenously.
29.
II. Cases occurring in scarlet fever treated by scarla­
tinal anti-toxin administered intramuscularly.
III. Cases occurring in scarlet fever in which serum 
therapy was not used.:
IA. Similar to Group I but^ in addition ionisation therapy
was used.
IIA. Similar to Group II but in addition ionisation
therapy was used.
IIIA. Similar to Group III but in addition ionisation
therapy was used.
In the tables the following data have been recorded 
and abbreviations used.
i. Type. Right, Left or Double Otitis Media.
Right = R., Left * L., Double * D.
ii. Age.
Sex. Male = M., Female = F.
iv. Condition of Drumhead at initial examination.
In the tables only the site of the perforation if
visible was noted.
No perforation visible = N.V.
A.S. - Perforation in Anterior Superior Quadrant.
A.I. = Perforation in Anterior Inferior Quadrant.
P.S. = Perforation in Posterior Superior Quadrant.
P.I. - Perforation in Posterior Inferior Quadrant.
C . = Central.
P/here paracentesis was performed the perforation 
site was noted in the quadrant of the drumhead where the 
incision was made.
v. Condition of Drumhead at final inspection.
N ■ Formal Drumhead, i.e. a drumhead with no perfora­
tion visible and in which the landmarks were present and. the 
normal lustre had or had almost returned.
Where a perforation was still present the site was 
recorded as In iv.
vi• State of Hearing at final examination.
N - Normal Hearing.
D « Defective Hearing.
30.
The tests for hearing defect were carried out by 
means of the whispered and spoken voice and by the ability 
to hear the tick of a watch at given distances. In very 
young infants a rough test by means of attracting the attention 
of the child by voice sounds was made.
vii. Condition of Tonsils and Adenoids.
N = no abnormality in size or appearance.
The adenoids were presumed to be abnormal if by 
post-nasal palpation by the finger an unduly large mass was 
felt.
+ = slight enlargement or sepsis in tonsils, adenoids 
or both.
-H-= marked enlargement or sepsis in tonsils, adenoids 
or both.
viii. Duration of Treatment.
This was recorded in days from the appearance of dis­
charge till the cessation. Before an ear was considered to be 
dry a minimum period of one week had to lapse in which there
was no reappearance of the discharge.
ix. Final Result.
C - Cure.
P.C.= Partial Cure.
F. = Failure.
The condition was considered either to b.e cured, 
partially cured or to have become chronic. For the recording
of a cure the drumhead had. to be normal in appearance with no
perforation and at least a week had to elapse from the last 
appearance of the discharge. A case was considered to be 
partially cured if the hearing was normal and a perforation 
still existed in a drumhead in which the lustre was returning.
In addition there had to be no sign of discharge for a minimum 
period of one week and the mucous membrane of the middle ear, 
if visible through the perforation, had to be dry. A case 
was considered to be a failure if the discharge persisted 
after a period of at least six weeks treatment from the commence­
ment of the discharge.
31.
x * Intercurrent Infections, etc.
In this column any intercurrent infection occurring
during the course of treatment of the otitis media was noted.
W.C. = Tftiooping Cough.
M. = Measles.
R. = Rubella.
N.D. = Nasal Diphtheria.
D. = Diphtheria.
Similarly if mastoid disease occurred as a complica­
tion this was likewise noted in this column.
xi. Where ionisation therapy was used, as in groups IA,
IIA and Ilia, the record of such treatments was made by noting 
the total number of treatments and also the lapse in time, in 
days after the appearance of the discharge, when each treatment 
was carried out.
PART IV.
Records of Cases 
of
Scarlatinal Otitis Media.
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PART V .
Results and Conclusions 
in
Scarlatinal Otitis Media
For assessing the effect of any measure or factor ‘
which might influence the incidence and prognosis of otitis
media, controls have been used in this work where possible-. /
When the effect of serum therapy of the fever itself
on the incidence was under consideration,an adequate control 
series was obtained without difficulty. The fact was 
recognised that the incidence varied in different epidemics 
depending largely on the severity of the type of scarlet 
fever prevalent at the time. This variability was eliminated 
by the use of control cases untreated by serum occurring 
concurrently with the serum treated cases. Moreover the 
numerical strengths of the two series were not materially weakened 
when only simple scarlet fever uncomplicated by another 
infectious disease studied in age groups. It was essential, 
in view of the observations of past workers,to eliminate from 
my series any scarlet fever case in which an additional 
Infectious disease was present,and to study incidence in age 
groups,as both additional infection and age have been shown 
to influence the incidence of this complication.
However,when the effect of any factor influencing 
the course cf an otitis media was studied, the obtaining of a 
series with comparable controls was difficult. There are so 
many factors both In the individual patient and externally 
which miglit have an effect that, for the purpose of proving the 
effect of one factor, the series and control series studied 
would require to be very strong numerically in order that the
0
possible effect of other factors might be so minimised as to 
make the series and control series reasonably comparable.
For example, it is said by many that the presence of enlarged 
or septic tonsils or adenoids tend to prevent an otorrhoea 
from clearing up. Likewise, in the disease with which we are 
dealing where there is a natural tendency to cure,the general 
health of the patient himself hust play a role. The healing 
powers in underfed and poorly nourished children from slums
must be defective and must have an effect on the course 
of the disease and on the success of any measure adopted 
in treatment. The difficulty in obtaining enough cases 
and the necessity of sub-grouping has in some sections of 
my work made the numerical value of my series, and control 
series deficient for the purposes of comparison and it is 
realised by me that the findings cannot be said to be 
proved. I realise that my observations are not proved 
in all instances but in offering them I do so to show how 
certain factors tend to influence the course of the disease 
My study of scarlatinal otitis media has been 
sub-divided into the following sections.
(i) The effect of intravenous scarlatinal antitoxin 
therapy on the Incidence.
(ii) The effect of the presence of enlarged or septic 
tonsils and adenoids on the prognosis.
(iii) The effect of age on the prognosis.
(iv) The effect of the presence of intercurrent 
infectious disease on the prognosis.
(v) The effect of intravenous scarlatinal antitoxin 
on the prognosis.
and (vi) The tfalue of zinc ionisation therapy in treatment
SECTION I - The Effect of Intravenous Scarlatinal
Antitoxin Therapy on the Incidence.
The study of the incidence of this complication
of scarlet fever was facilitated by the fact that the practice,
at the Park Fever Hospital, was to treat almost half of all
the cases admitted by Intravenous scarlatinal antitoxin.
Separate wards were used for serum treated and untreated
cases. No selection of cases for treatment was made but
it must be admitted that where a case was more than ordinarily
severe that case was given the benefit of serum therapy, with
the result that the proportion of severe cases of scarlet
fever was rather higher in the serum treated cases than in
84
the untreated controls. It has been said that bed spacing 
and ventilation are possible factors influencing incidence 
in view of the fact that the complication frequently manifests 
itself in more than one case at a time In a ward and usually In 
cases situated beside each other. In other words a case of 
scarlatinal otitis media can infect another case with the 
middle ear complication. On my own part I cannot see quite 
how this can be brought about unless indirectly by secondary 
tonsillitis arising in cases in the same ward. However, the 
wards and bed-spacing were exactly the same for the series In 
my study. I am indebted to Dr.S.Banks, the Medical Superin­
tendent, for his help in giving me access to the case records 
of all admissions, for although I was responsible for the 
management of all the ear complications arising In the hospital 
only a proportion of the scarlet fever cases were directly 
under my care.
The total number of scarlet fever cases treated by 
scarlatinal antitoxin intravenously was 1877,and in this series 
35 developed otitis media, giving an incidence of 1.91%. In 
the control series of untreated cases, 1429 in number, 97 
developed otitis media with an incidence of 6.7%, a figure 
more than three times that found in the intravenous antitoxin
group. For the purposes of comparison I have obtained 
and tabulated below the results of serum therapy in the 
hands of other observers. Although these results are 
not strictly comparable in the time and type of scarlet 
fever or in age composition I have used them for a basis 
of comparison. As only the percentage of cases under 
5 years in each group was obtainable a rough correction 
only for the effect of age was available.
TABLE II - Primary Acute Suppurative Otitis Media
complicating Scarlet Fever.
Incidence Rate in Serum treated cases.
Year Place Authority Scarlet Fever 
Discharges & 
Deaths .
Serum 
Treat­
ment .
Otitis
Incidence.
Ho. Age0-5 yrs.
85
#1927/28 Ilford Burton &. Babnain 670 28/ All Intra­
muscular . 6.0%
81
28.2%
30.0% No serum.
8.4%
31.3%
#1928 Edinburgh Craig 478 
. 478
42
7.1924/31 Chicago Hunt, L .W. 882 9 All intra­
muscular . 5.1%
77
17.8/ it 3.5%#1930 Birmingham Harries, E.H.R. 1129
82
15.0/#1928/32 Leicester Banks, H.S. 1204 All intra­
venous . 0.9%
1933/34 London, 
Park Hosp. -
1429
1877
40/
25/
No serum 
All intra­
venous .
6.7%
1.91%
# Compiled from Hospital Reports.
It will be seen in the above table that only Banks 
of Leicester used the serum by the intravenous route in his 
1928-32 series, the others relying on the intramuscular route. 
Only in Craig*s series in 1928 was a control series used and 
although the incidence of the disease is high 8.4/ he does 
record a lower figure than in his untreated cases where an 
incidence of 11.3/ was recorded. His series were comparable 
in age composition 28.2/ and 30/ under the age of 5 years and 
he attributes his better figure to the use of the serum.
Harries of Birmingham is 1930 records 3.5/ the lowest figure 
in any series treated by serum intramuscularly but in this 
ease only 17.8/ were under the age of 5 years which to some 
extent must account for the marked difference. It will be 
seen that the result obtained in my series at the Park Hospital 
is much lower than in any other series where the serum was used 
intramuscularly. Even compared with Harries’ figure of 3.5/ 
where only 17.8/ were under 5 years there is a marked improve­
ment for 25/ of the cases were in this age group. The result 
of intravenous serum therapy at the Park Hospital confirms the 
improvement in incidence recorded by Banks using the same 
method in Leicester in 1^28-32. His very low figure of .9/ 
can to some extent be accounted for by the low proportion of 
cases under 5 years, 15/. In my control series of untreated 
cases of scarlet fever where an incidence of 6.7/ was recorded 
the high figure to some extent is accounted for by 40/ of the 
cases being under 5 years of age.
The table below is composed to show the incidence
for the age groups 0 - 5 ,  5 - 10 and over 10 years in my two 
series and for the purpose of comparison the age group 
incidence of other observers have been included. In these 
latter series a proportion of the cases were treated by serum 
intramuscularly but full details unfortunately were not avail­
able. The American results of Sutcliff in 1933, and those of
Harries in 1924 and 1930 are not strictly comparable with mine
as the type of fever prevalent might account for some 
differences in the incidence of the ear complications. 
The results recorded in nine London County Council 
hospitals are comparable, however, inasmuch as the cases 
were occurring concurrently in the same area from which 
those at the Park Hospital were drawn.
TABHP III. - Primary Acute Suppurative utitis Media
complicating Scarlet Fever.
Incidence in Age Groups.
Year Authority 0-c year 3 5-10 years 10+ years
S.P. Oti'bis S.P. Otitis S.P. Otitis
cases Cases % cases Cases p <^ ases Cases %
' 16 ! 
1924 Harrie s and 758 117 15.4 1686 132 7.8 1140 41 3.6
77
1930
G-illiespy 
Harrie s 343 28 8.1 779 34 4.4 594 11 1.8
29
1933
(Birmingham) 
Sutcliff, W.D 195 48 22.9 331 32 9.7 325 10 3.1
43
1933
(J.A.M.A.C, 725) 
L.C.C. nine 5376 715 13.3 7693 573 7.4 6000 244 4.1
1933
-34
acute fever 
hospitals.
Banks,, H.S. 
L.C.C.Park 
Hospital.
non-serum oasss. 573 66 11.5 490 25 5.1 366 6 1.6
jntra-vencus n 469 18 3.8 755 13 1.7 653 4 0.6
It is seen that at the Park Hospital the incidence 
in all age groups when intravenous serum therapy was used, is 
about one-third of that found in the untreated controls. 
Compared with the figures of the nine London County Council 
hospitals, where the cases were occurring concurrently, and 
which might likewise be treated as a control series, the 
reduction in incidence for all age groups is even greater.
The other three series in the table in which higher incidences 
are recorded likewise suggest that the methods of treatment 
of scarlet fever, as far as the incidence of otitis media is 
concerned, are infinitely inferior to the method of treatment 
by intravenous serum therapy.
Conclusions.
In view of the disappointing results 
recorded in the past by workers attempting to prevent otitis 
media arising in scarlet fever, I have come to the conclusion, 
from my investigations into the incidence of the disease, 
that in the treatment of the acute stage of the fever itself 
by intravenous serum therapy, we have a means whereby the 
incidence of this particular complication can be reduced.
The results recorded In this respect, by the use of serum 
administered intramuscularly, where only a slight reduction 
in the incidence has been affected, leads me to conclude 
that the serum alone Is not of material value except when 
its action is immediate and concentrated in the blood stream 
in the early stages of the fever before the faucial and 
naso-pharyngeal infection has had time to spread into the 
Eustachian Tubes to the middle ear. In children under 
5 years of age, however, there is still room for further 
improvement, for although the disease can be said to be rare 
above the age of 5 and almost unknown in adults when the 
fever is treated by this means, it cannot be said that the 
complication is abolished in very young children although 
the incidence is reduced considerably.
SECTION II - The Effect of Enlarged or Septic Tonsils or
Adenoids on the Prognosis in Scarlatinal Otitis Media.
In the early stages of scarlet fever when the fauces 
and naso-pharynx are inflamed, the tonsils and adenoid tissue 
in the naso-pharynx are involved.and in some cases appear 
enlarged or septic. However, in the course of this local 
inflammation subsiding these tissues return to normal except 
when permanent enlargement or sepsis Is present. In recording 
enlargement or sepsis in these tissues in my cases, a period 
of at least 14 days was allowed to lapse from the time the case 
was admitted to hospital, in order to allow any temporary 
congestion to subside. An analysis of my cases revealed that 
only in 12 out of 123 cases developing otitis media were these 
tissues affected permanently. Of these 12 cases there were 
4 with double acute otitis media and 8 with involvement of one 
side onlyj in other words disease in 16 middle ears was 
associated with enlargement or sepsis in the tonsils and 
adenoids.
Case Numbers.
(a) Single Otitis Media - 9, 16, 17, 48, 49, 94, 99, 113.
(b) Double Otitis Media - 55, 74, 76, 97.
In group (a) 3 cases failed to clear up, Numbers 
48, 49 and 113.
In group (b) one side in case 97 failed to clear up.
The average duration of the discharge in the 
successfully treated cases was 29.3 days. It is interesting 
to note that in the 3 out of the 4 failures during the course 
of the otitis media, in cases 48, 49 and 97 intercurrent 
infectious disease developed. I shall be discussing later 
the effect on prognosis of intercurrent infectious disease 
and in view of my findings with regard to this it would be 
interesting to know to what extent the presence of the 
Intercurrent infections influenced the final issue.
The following table shows the results of treatment
§ 6 .
in the ears associated with enlarged or diseased tonsils 
and adenoids compared with the results in all the ears 
studied, and also with the results of treatment in those 
ears not associated with enlarged or septic tonsils and 
adenoids.
Total D ry Ears
TREATED.
Average DvratiopJ oF 
The discharge.
N u m b e r  o f  
Failures.
P e r c e n t a g e  o f  
(^ailuRES.
All FpiRS. 152. 122 27 • 30 •q.7 %
Nlumber uiitb Tonsils ol / 
Adenoids affected. l(o. 12 2£\. 3 ddvj5. b- 25 %
l\Ju»nber w ith o u t  Tonsdsd. 
Adenoids affected. 13o. no 27. h- cjdv^S- Zlo iq.it
/fames of Q/hespy. 
Number in uJbicln/'/"TooSils 
&, AtenoiJs femr*o>/ed-|2^ - — — H %
These figures mean that in only four cases out 
of 123 suffering from scarlatinal otitis media did the 
possibility of failure in responding to conservative methods 
of treatment arise on account of the presence of enlarged or 
septic tonsils and adenoids. The fact that even in their 
presence the proportion of failures is only slightly higher 
in the 16 cases studied, 25$ compared with 19.1$ in the 136 
where they were not, makes one doubt whether the removal of 
those tissues in the four cases would have resulted in the 
otorrhoea clearing up.
Conclusions. My results suggest to me that the 
indications for operative interference are rare and that the 
decision should not be made until the fourth to the sixth 
week of the otorrhoea. I am not in agreement with Gardener 
(see page 18 ) who states that the early removal of tonsils 
and adenoids is the surest method of cure. Although he 
claims a reduction of the period of stay in hospital he does 
not give any evidence of a reduction in the proportion of 
failures or in the duration of discharge. Moreover, the
57.
cases which he quotes did not occur concurrently. The
practice of Harries and Gilliespy (see page 18 ) in removing 
the adenoids and tonsils if septic about the fourth week 
seems a more reasonable practice and the 11% of failures 
in 122 cases is certainly a low figure. However, the 
number subjected to operative treatment is very high indeed 
and I feel that many of them would have resulted in cure 
without resort to such measures. I am left with the 
impression from a study of the results of advocates of this 
measure that surgery has been resorted to rather too widely 
and that a more careful choice of the type of case might 
have been made. I agree that should there be sepsis or 
enlargement in these tissues they should be removed if the 
otorrhoea has persisted for longer than four weeks. I 
regret that this was not done in the four cases in my series 
already mentioned but these passed from my care as the 
policy of the hospital was to give such cases a period of 
convalescent treatment in the country in order to affect 
cure by building up the general health. This method of 
management is still in the experimental stage and has been 
advocated by Mr. T. B. Layton, the consulting otologist of 
the London County Council Fever Service. The results of 
this method of handling intractable otorrhoea are not yet 
available unfortunately. My opinion is that it might be 
admirable for those cases in which there is no sepsis or 
enlargement in the tonsils and adenoids and where there is 
a possibility of mastoid disease keeping up the discharge.
At this stage I think a mastoid drainage operation should 
be considered with and not after adenoidectomy and 
tonsillectomy. These operative measures are not indicated 
to tne extent they are at present in acute scarlatinal 
otitis media and should be reserved for the prechronic stage 
of the disease. A full investigation of their value is 
long overdue.
I am in agreement with Layton (see page 19 ) 
who states that (a) many of the successes claimed by 
adenoidectomy and tonsillectomy are not really due to 
this measure as there is a natural tendency to cure 
about the fortieth day of discharge in an otorrhoea and
(b) that it it not by any wide system of operative treat­
ment that improved results in acute scarlatinal otitis 
media can be obtained and (c) that operations are only of 
value in a few selected cases.
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SECTION III - Tile Effect of "Age on Prognosis.
During my experience with the management of 
otorrhoea cases I was impressed with the difficulty in 
effecting cure in very young patients* I here tabulate 
my findings in the table below.
SCARLET FEVER OTITIS MEDIA (1.10*55 to 51.5*55) 
Effect of Age on Prognosis.
A & £
P e r i o d .
Number 
w ith  
Dry Ears.
Average 
Duration of
N umb e r cOith 
Persistent Ot o r r h o e a.
Layton A 27i_i_ cases 
of Ear* Disease IA23-2U-.
Discharge. 
In DAYS. Numbet?
Percentage 
of failures.
Percentage of Failures.
0*2. Z Z 35.8 18 14.5% 23.3% Q“5yrs. 56/0 Failed To
2 “ 5 years. 7o 2 8 .7 IO 12.5% j Become Dry in £> Weeks.
5-10 years. 22 \ S . G 2 8.3 5% 5-10 yrs. 1+5% Failed to
10-15 years. 5 18.8 - -
> 6.25%
Become Dry in & W eeks.
1 5 -2 0  years. O — — —
2o  +- 3 21. — J
'Xcrxpi u 122 3 o iq.7%
By far the greatest proportion of failures occurred 
in the 0 - 5  years group, 23*3^, as compared with 8.3^ in the 
5 - 1 0  years groixp. No failures were recorded above the age 
of 10 years and over the age of 5 years the percentage of 
failures was 6*25, one-fourth of that below the age of 5 years* 
A further analysis of the 0 - 5  years group reveals that above 
the age of 2 years, i.e. in the 2 - 5  years group, the failures 
were 12.5%, one-third of that recorded in the 0 - 2  years group, 
where 45^ 6 was recorded. Furthermore, the difficulty in 
effecting cure as judged by the duration of the discharge is
greatest in the 0 - 2 years gnbifpand becomes less scMin the
2 - 5  and the groups beyond 5 years.
I have been able to find only one set of figures in
3
the literature with which to compare my results. T.B.Layton 
analysed 274 cases in 1923-24 in the London Fever Hospitals 
and although his standards are not quite the same as mine 
his figures are of some interest. He divided his cases into
(1) those which failed to become dry in 6 weeks and (2) those 
in which cure was effected before this time. He chose only
two age groups 0 - 5  years and 5 - 1 5  years. He found that
in the 0 - 5  years group 56$ failed to dry up in six weeks 
and in the 5 - 1 5  years group 45$ failed. Although I allowed 
a longer period for treatment, usually three months, before 
failure was recorded in my own cases whereas he allowed six 
weeks, his figures are high. It is seldom that an otorrhoea 
which is going to clear up takes longer than six weeks in
doing so and I doubt if by allowing a longer period for
observation a marked lowering of these figures would have 
taken place. The outstanding feature in his observations 
is that he found little difference in his percentage of 
failures in the 0 - 5  and 5 - 1 5  years groups, 56$ and 45$, 
as compared with 23.3$ and 6.25$ in my series. The difference 
between 56$ and 23.3$ in the 0 - 5  years group and 45$ and 
6.25$ in the 5 - 1 5  years group can hardly be accounted for 
by the six weeks period of observation. I have since 
discussed these figures with Mr. Layton and he thinks the 
improvement is due to the better management of such cases 
in hospital at the present time.
Conclusions. Although my figures are small 
I have concluded that the older the child the better are the 
chances of affecting cure quickly and that the real difficulty 
in affecting this is found in children under 5 years and 
particularly in infants under 2 years of age.
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SECTION IV - The Effect on Prognosis of Intercurrent
Infectious Diseases.
In an Infectious Diseases Hospital, particularly at 
times of pressure, intercurrent infectious disease in cases of 
scarlet fever is by no means uncommon particularly in otorrhoea 
cases as these are subjected, as a rule, to a longer stay than 
usual. It has been shown In scarlet fever complicated by an 
additional infection that the incidence of otitis media rises 
and, in my experience of scarlatinal otitis media, I have been 
impressed with the Intractable nature of this complication when 
another infection has manifested Itself in the patient during the 
course of treatment of this complication.
The table below gives the details of analysis in my 
cases in which the results of treatment in simple scarlet fever 
otitis media are compared with cases in which an intercurrent 
infection or Infections have developed. I have recorded the 
state of the drumhead, whether healed or unhealed in the successes, 
the average duration of the discharge in the ears which became 
dry, and the percentage of failures.
TABLE V. SCARLET FEVER OTITIS MEDIA (1.10.55 to 51.5.55) 
Effect of Intercurrent Infectious Disease on Prognosis.
Number
of
E a r s .
D r y  E a r 5 .
P e r s i s t e n tOtorrhoea.
N u m b e r  uJikh 
H e a le d  
D r u m h e a d s .
N u m b e r  u i t h  
U n h e a le d  
D r u m h e a d s -
A v e r a g e  
duration o f  
O b o r r h o e a .
N u m b e r .
& F c e n fa g e
Failures.
5impl£. 
H c a r u ' T  F e v e r .
1 0 7 S 3 2 2 . 8 "  c ta v p . 15
S c a r l e t  F e v e r
Pi n o
lN T £ .f? O J f? R e tN T
Infectious Disease
us 25 5 U- 2 . 1 15 33. 3 X.
It is seen from the table that the average duration 
of the discharge and the percentage of failures in the ears 
complicated by intercurrent infecious disease are double that 
found in uncomplicated cases, 42.1 days compared with 22.8 days 
and 33.3^ compared with 14/b. The proportion of unhealed drum­
heads to healed drumheads is also almost double in the 
complicated group showing that the damage to the hearing 
apparatus is more permanent.
The intercurrent infections found were nasal 
diphtheria, measles or whooping cough or a combination of these 
and in the table below I have shown their distribution and 
effect. The following abbreviations have been used:-
N.D. = Nasal Diphtheria. W.C. = Whooping Cough.
M. = Measles.
Table Va. DISTRIBUTION OP INTERCURRENT INFECTIONS
WITH
RESULTS OP TREATMENT.
In f e c t io u s
D is e a s e
"lOTAL
Number  of 
E a r s .
N u m b e r
WHICH
D r ie d .
N u m b e r  w h ic h  
Continued to 
D ischarge .
Av er a g e  
D u r a t io n  
OF D ischarge 
in Successes.
O N E
N. D. 2 1 1 5 6 14-.2 days.
IN TER C U R R EN T M . 9 9 0 3U-. 6  days.
In f e c t io n . W.C. i 1 1 U-7 days.
Co m b in e d  
In t e r  c u r r e n t
M.D, +■ W 9 U - 5 5 3  day s.
N.D., f  W.C. 2 o Z -
I n f e c t i o n s . ro., f-w.c. 2 i I 4 3  days.
The table reveals, that in 6 out of 21 cases in which 
nasal diphtheria was present, the ear failed to respond to 
treatment, whereas in the 9 cases complicated by measles no 
failures occurred. It would seem therefore that measles of 
itself is not so serious where success or failure is concerned. 
The combination of two infections reveals that the proportion 
of failures is greater, in fact 8 failures out of 13 cases were
recorded. It is noticed also that the average duration of 
the discharge in the successes is longer in each complicating 
disease than the average recorded for uncomplicated cases.
(See table V).
Conclusions. I have concluded that the presence 
of another infectious disease in the course of a scarlet fever 
otitis media has a definitely adverse effect? tending to lengthen 
the duration of treatment and increase the chance of chronicity. 
Particularly is this the case in nasal diphtheria or a 
combination of intercurrent infections. The explanation lies 
probably in the fact that these infections affect the upper 
respiratory tract and in so doing influence the course of the 
infection already present in the middle ear by reinfection or 
keeping it alight. Moreover it is noticeable in such cases 
of combined infections that the general nutrition and health 
are unduly below par with the result that any natural tendency 
to cure on the part of the diseased middle ear is retarded.
64.
SECTION V - The Effect of Serum Treatment in Scarlet Fever
on foe 'Prognosis of Otitis Media.
In view of the conclusions reached with regard to 
the beneficial effect of serum treatment of the fever on the 
incidence of scarlet fever otitis media, I have made a study 
of my cases to find if and in what way the course of this 
complication differed in serum treated and non-serum cases*
72 Ears occurred in serum treated cases and 80 occurred in 
cases in which serum had not been used. The average duration 
of the discharge and the percentage of failures have been 
used for a basis of comparison and in view of the apparent 
effect of age and intercurrent infectious disease I have 
recorded beside each group the percentage of cases in the 
age groups 0 - 2, 2 - 5 and over 5 years, and the percentage 
of cases in which intercurrent infectious disease was present* 
The findings are tabulated below:-
SCARLET FEVER OTITIS MEDIA (1.10.35 to 51.5.55) 
Effect of Serum Treatment on Prognosis.
Treatment.Number 
op Errs.
Age
D is t r ib u t io n .
Pe r c e n t a g eWITH 
lNT£RCORRErJT 
fN peer ion s.
Results.
Years.
0-2.Y ea r s .2.-5Years .Dry ears. Pelrsi s t e n t  O to r r h o e_a .
Number with HedleJ DftjmbeddNumber with Perforation.
Average 
duration of 
Ofcorrhoed.
Number of Eans. i%rcenbage of Failures.
I n t r a -  VENOUS  Se-Ruro. sG U-O 8 20.5 days. 8 Ilf. 2 %
In tra - Muscular Sg-Run. 13 I i I 13.7 days. 1 7.7 %
Intra- PtRiibNenu 
Se r u m . 3 3 O 15- 3 day s. O -
All SE-Rupo 72 18.3%57.8%23 F\% \G- G /o 5if- s 22.2 days. °l 12.5 %
Ho SELRUr'l (Controls*) So 3 Ll/o\q.5%\L?>% U-1.2 °/o 53
6 33.5 days. 2 1 ZG.2 %
Wo SERUrA
fLAM-ropI, N
283 -
In  s i *  w e e k s  
i3q
JBe c a p a £  DRY.
In six weens 
1 U-U~ 
FaiuELO To  
Become Dry.
50. S %
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Prom the above table it is seen that the results 
in the ears occurring in the serum treated cases are much 
better than in the non-serum cases. The average duration 
of the discharge is one-third less and the percentage of 
failures reduced by more than half, Layton1s figure of 
49,1^ failures in his non-serum treated cases compares very 
unfavourably with both my series but particularly with the 
serum treated.
However, the age distribution and the proportion 
in which intercurrent infectious disease was present, are 
not quite comparable in my two series and it might be argued 
that the results in the serum treated cases had been influenced 
by the relatively low percentage of cases in the 0 - 2  years 
group and the low percentage suffering from intercurrent 
infectious disease. The following table shows the results 
for the age groups and the presence or absence of intercurrent 
infectious disease.
EFFECT OF SERUM AND NO-SERUM TREATMENT ON PROGNOSIS
WITH
CORRECTION FOR AGE AND INTERCURRENT INFECTIONS.
TABLE A. SIMPLE SCARLET FEVER.
Non - SE.Rur'].
Ag-r Number of
Rar s. Number ofDr j  Ears.
Av/eragedurabtonof
Discharge.
Numberwikbflrsisbenfc
Otorrhoea.
ffercenbapeof
lores.
Number of Ears- Number of Pry Ears.
Ai/ensgedurationof
Discharge
Number
Withfersistent
Otorrhoea
Rrceofcagte
of
Failures.
0" 2, years. 8 5 3 375% 17 q 3 r  da\j5 8 u - l t
2 ~ 5  years. SLp 5 2 20.C| OdvjS 2 5.9% 18 28 q chj$ 0 —
5 +- 18 17 15. 8cU0 ! 5.5% 13 11 1 7 6 %
TABLE B. SCARLET FEVER WITH INTERCURRENT INFECTIOUS DISEASE.
-'i
S E R U ra . i Non -  Se r u m .
Age. Number of
Ears.
Number <jf 
Drvj Ears
Average
duration
of
Discharge
Number
uiibh
fersisbenb
Otrorrhoea.
fircenbage
o f 
fa i\ ore S.
Number of 
Ears.
Number of 
JDrvj Ears.
Average
duration
of
Discharge
Number
uhtln
F&rSistenb
Oborrhoea
Percentage
of
failures.
0 - 2  years 3 1 3if. cUjs. 2 to7°/o 1 2 7 50-2dd^ 5 w . f c  %
2~ 5 e^ars S I4.0.I cldvjS 1 1 l.l 1 12 14.1.3(4^5 7 3&.S%
5 + —* “ *
'
I 1 fo2)cUjs —
It will be seen that all the groups are not comparable 
on account of numerical weakness. In table A the average 
duration of the discharge for the successful cases in all age 
groups Is shorter in the serum treated than in the non-serum 
cases and likewise this is seen to be the case in table B where 
intercurrent infectious disease was present. The difference 
in this respect is particularly noticeable in the age group 
0 - 2  years and not so marked in the others.
It is impossible in view of the smallness of the 
figures to draw conclusions with regard to the percentage of 
failures. In table A the results for the age groups 0 - 2  
and over 5 years are better in the serum treated than In the 
non-serum series. In the age group 2 - 5  years, however,
2 failures out of 34 cases occurred in the serum treated 
series whereas out of 18 cases in the non-serum series no 
failures were recorded. In table B, however, for this age 
group the percentage of failures is very much higher in the 
non-serum series 36.8$ compared with 11.1$ in the serum treated.
Conclusions. Although I realise the deficiencies 
in the tables I have concluded that serum treatment in scarlet 
fever tends to influence the course of an otitis media, when 
it does occur, by shortening the course and lessening the 
chance of chronicity to a slight extent. This is probably 
due to the fact that in serum treated cases the middle ear is
not so severely infected and the better general condition and 
nutrition in these cases allows of better healing and of 
quicker recovery to take place.
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SECTION VI - The Effect of Zinc Ionisation on Prognosis
in Scarlet Fever Otitis Media#
The cases for treatment by this method were not 
selected in any way hut were as far as possible chosen so that 
every alternate case of otitis media in the hospital was so 
treated. In order that the work in any individual ward was not 
increased too much in this respect, especially where more cases 
of otitis were occurring than usual, this method of alternate 
selection was abandoned, and the cases were chosen at random, 
depending on the pressure of other work in the wards at the 
time .
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Although the practice of most workers with 
ionisation in cases of chronic otitis media is to carry out 
the treatment on the ear and not subject it to further inter­
ference until the next inspection, I felt that it was desirable 
to carry out the conservative method of dry mopping combined 
with drops In the external meatus between treatments in order 
that such discharges as were present were allowed free exit.
In the cases which were not ionised the disease was allowed to 
run its course being onl;y treated by the conservative methods 
and in this way these cases acted as a form of control for 
guaging the effect of the ionisation treatments.
An attempt was made to commence the ionisation 
treatments as soon as possible after the appearance of the 
discharge, I.e. in the early acute phase of the disease.
However, a number of cases were treated some time after the 
appearance of the discharge and, for the purpose of analysis 
of the results, two groups of cases were made.
(1) Those in which ionisation was commenced in the 
first 14 days of the disease - earl?/- ionisation.
(2) Those in which ionisation was carried out after 
the ear had been discharging for more than 14 days - late 
ionisation.
(1) A study of the ears treated by ionisation
in the early atage® of the disease revealed the following 
facts, shown below in table form, with the corresponding 
facts in ears not treated by this means.
T otal,
rJuM6£(?
OP
Err 5.
[VuMBER OF
EaR5.
NuwBEfK
UJiTH
Persistent
OroRRHoea.
Averrse
DoRRTioN
OF
DISCHARGE
PERcew-rA&e
OF
Failures.
1 ON I SATtOrN S3 65 IB 2L|_. 6 2 i. g  i
InIon- Ionisation 5o S 3o. G dc 18. %
From the above it would seem that there is only
a slight advantage in the use of ionisation in the respect 
that the duration of the disease is shortened a little,
24.2 days compared with 30.6 days in the untreated cases.
Owing to the influence of age, intercurrent 
infections, and serum therapy of the fever, I have further 
analysed the two groups in the following tables where 
those factors have been considered.
Owing to the subdivisions the ionised groups with 
their corresponding non-ionised groups were rather small in 
numbers and it was found impossible to study the effects of 
ionisation in the age groups 0 - 2, 2 - 5 and over 5 years. 
However, as a rough correction, and in order that the groups 
could be reasonably comparable in this respect, the percentage 
composition of the cases- under 5 years has been recorded
In the first group of ears studied I have eliminated 
those in which intercurrent infectious disease was present in 
order that the results in the groups might be as closely 
comparable as possible. In vie?/ of my previous findings 
the presence of another infection in a large number of ears 
in one group would influence the results in that group 
adversely when comparing them with those in another group 
in which there were only a few ears where intercurrent
infectious disease was present. Thus in the first table 
I have compared serum treated and non-serum cases in which 
ionisation had been used with corresponding cases in which 
this form of therapy had not been.carried out. In this 
allowance has been made for the three factors, age, inter­
current infectious disease and serum therapy, all of which 
would have influenced the results.
TABLE A. SIMPLE SCARLET FEVER.
IONIS ATIOfN/. Non-•Ionisation.
Drt Ears. Pe r s i s t e n t
C t o r r h o e a
Dry Ears. P e r s i s t e n t  OroRR HOEA.
lotdlNumberof-Ears.
fepcenb- dge under 5 years.
Number unkh Dry Ears
AveragedurationofDischarge
Number uJib fersi stent OborrhoQj
f&rcenb- age of Failures.
Tota\NumberofEars.
Percent­age under 5 years.
NumberuiibhEars.
Average
durationofDischarge
Number
uJibbfbrsistenl'Otorrhoea
fencent- age of Failures.
iNTtfA-VEJXOOS
Seruhi. 2 0 5 5 % i q 15 cldvjS I 5 % 25 2 1 I8.2e)d.v£ u-
IfMTRfl-PERiToNEAL 
$ ItMTRfl-MUSCULARS£.RiW. 10 °f>% q I7 7 4 y s 1 10% U- IOO% U- - —
"Total serum. 3 0 5 7 8 % 2 8 15. . 2 b.b fo tcf].2% 1 5 22.2<kf U -
Non S&RurT 2 ! 8oP |% 1 7 27.7oldvjS U- i 2 0 lQ% 15 23.4ddi/5c 5 2 5 ^
Where intercurrent infectious disease was not 
present as in Table A, It is seen that the results, in the 
serum treated group which had ionisation, are better than 
in the non-ionised serum treated group. The average duration 
of the discharge is reduced from 22.2 days to 15.8 days and 
the percentage of failures from 14.1% to 6.6%'. The groups 
are not quite comparable in age composition, the ionised 
group being composed more favourably by having 57.8% under 
5 years as compared with 69.2% in the non-ionised group.
The slight difference in this respect might have influenced 
the results a little but I do not think materially .
In the ears which have had intravenous serum 
therapy,the ionised group shows still better results 
compared with the corresponding non-ionised group. The 
average duration of the discharge was 15 days and the 
percentage of failures 5% compared with 18.2 days and 16%. 
Here again, however, the age composition is in favour of 
the ionised group, 55% being und.er 5 years compared with 
68%. The groups where the serum had been used intra­
muscularly or intraperitoneally are not of much value for 
comparative purposes. Where serum had not been used in the 
treatment of the fever the results are not so good as in 
those where it had been used but the ionised group compares 
advantageously with the non-ionised group, 27.7 days for the 
average duration of the discharge and 19% for failures, 
against 23.6 days and 25%. The percentage of failures is 
slightly less but the average duration of the discharge is 
a little more. In these groups, however, it is seen that 
the ionised series are at a disadvantage in age composition 
for the percentage of cases under 5 years, 80.9% compared 
with 70%.
Conclusions. It seems reasonable to conclude 
from the above that ionisation therapy is an advantage in tie 
treatment of scarlatinal otitis media particularly in cases 
where serum had been used in the treatment of the fever 
itself. Although the advantage is not so obvious in the
non-serum group I think, in view of the shortening of the
duration of the discharge and the reduction of the percentage 
of failures, it is a measure worthy of trial in every case of
otitis media in scarlet fever. My experience of its use has
revealed that no untowards effects result. Those who say 
that it is contraindicated in the acute stage of an otitis 
media no doubt mean that by its use further complications
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such, as mastoiditis are more likely to arise or that the 
condition is prevented in some way from resolving. With 
regard to mastoiditis complicating the disease, in 83 ears 
which were ionised only 2 developed mastoiditis,and in the 
50 ears which were not 5 developed the complication. I 
would not care to say that ionisation prevented mastoiditis
from these figures,but most certainly the treatment does
24 15
not predispose to it. E. Watson Williams and McLaggan,
who do not publish evidence for saying that ionisation is
contraindicated in acute otitis media, would seem to be
wrong from my experience with it.
A study of the effect of ionisation in cases in 
which intercurrent infectious disease developed revealed the 
following results in serum treated cases.
SCARLET FEVER OTITIS MEDIA 
WITH
INTERCURRENT INFECTIOUS DISEASE.
IONISATION THERAPY.
lota 1 
Number
of 
ELa ps.
Percenbageunder
5 years.
Number
uiibb
-Dry Ears.
Average
duration
of
Discharge.
Number
uJtbh
Qrsisbeir'b
Ofcorrhoea.
l%rcervfcaoe
of
Failures.
Intra- venous Se.f?uM IO 9o% 8 U.1.6 dckjs 2 lot
Intra- P£Rito«viRflu S£.ruki 1 - 1 c^Lf. ddv^S - —
N o n - S E R a m 21 qs% ( 1 27- 3 • 1 O M-76/o
Unfortunately I was unable to collect any cases in 
which ionisation was not carried out and consequently the above 
table is not of much value in assessing the value of ionisation 
itself. However, the percentage of failures in the non-serum 
group is seen to be double that in the serum group, and the 
results for both groups compare unfavourably with those in the
corresponding ionisation groups where intercurrent 
infectious disease was not present (se Table A).
The results, however, are interesting when we compare 
the non-ionised groups in Table A. It is found that, 
in spite of ionisation treatment, the groups compare 
unfavourably for both the serum and non-serum groups 
which makes it appear that the presence of intercurrent 
infection reduced the chances of the ionisation treatment 
succeeding. Whether it would be of benefit or not in 
this class of case is difficult to say, without corresponding 
groups with intercurrent infectious disease where no ionisation 
was carried out. At the time when this work was being 
done the effect of intercurrent infectious disease on 
prognosis was not realised with the result that no controls 
were instituted. However, from the results in Table A 
I think it can be presumed that, without this treatment, 
my results would not have been so good had ionisation 
not‘been carried out.
The following- 19 remaining cases of my series 
are those which showed no evidence of the discharge 
clearing up by the ordinary conservative methods after 
14 days and which after that period were treated by 
ionisation. No doubt many of them would have cleared 
up in the ordinary course of events and it is difficult, 
on account of the lack of a control series and the 
numerical size of the sub-groups, to form any conclusions 
with regard to the ionisation treatment, but the fact that 
only 2 ears out of the 19 failed to clear up makes one 
think that the treatment had some beneficial effect.
I have tabulated the results in the table below.
TABLE C. SCARLET FEVER OTITIS MEDIA.
Effect of Late Ionisation Therapy.
lO N l  5 R T I O N . N o n -  I o n i s a t i o n .
"Total 
I\fumber 
of Ears
Drs Epirs. Fe<?SlSTENT OtoRRHoER
T o ta l
N u m b er  
of Ears.
D P T  Ears (%RSISTENT OxbRRHCEP
Member
uiibW
Dry Ears,
Average
durationof
Discharge.
Number
uJibh
Persistent
Oberrhoed
fircenfcape 
o f *  
Failures.
Number
uJibb
Dry EarS-
Averaoe
donationofDischarge
Number 
LJibb 
Per 51 Stent 
Otorrhoea.
(ercenbagt
o f
Failures.
Simple. Scarlet 
F e v ie r .
Intravenous Se<?ui“i. 2 2 2 8 .5  days.
- - 1 8 14- 30-8day5. 4 - 2 2 . 2 %
5caRl_£T Fever
InTERCuRrENT 
Infectious PiseasE.
Intravenous Serum.
2 1 1 - ( 1 L -7  days - -
Simple Scarlet 
Fever.
NoN- SERUM. G 5 3H-.U- days 1 l U l iLf- 9 3l.C|days. 5 3 5 . 7  %
Scarlet Fever 
Intercurremt 
Infectious Disease.
Non- serum. q 9 (o&.l cljyS
- - 1 - - / -
All Cases. tq 17 50.5dayS 2 i o . 5 % 3u- 2 U - 3l.^ dayS io 2 < j.u X
In the above table I have used as a rough form 
of control the cases which in my series had no ionisation 
treatment and which by the fifteenth day of the disease had 
not cleared up. The small size of the groups makes a 
comparison useless but if the gross results are studied it 
is noticed that 10.5# failed to clear up in the ionised 
series whereas 29.4# failed in the non-ionised series.
There has, of course, been no correction for age, intercurrent 
infectious disease or serum therapy, but if the ionised group 
is studied, it will be found to be adversely affected by all , 
these factors, which means that the results would probably 
have been even better in the ionised group had these factors 
been reasonably the same in each.
The following gives the composition of the groups 
for these factors.
TABLE SHOWING COMPOS IT I ON OF AGE, INTERCURRENT INFECTIOUS
DISEASE.AND SERUM TREATMENT IN "ALL CASES" IN TABLE C.
1 on i s£ d Group N on- Ionised Group
A&e 8k. 3% under five years 82.9%  under five vjears.
1 N'T£f?CUI?l?£NT 
Wecmous Disease. Present in 57.$% 
(ll out of cases).
Present in 2. 9  ^  
(l out of 3l+ cases).
SeftiW. 1+-
Non - serum- 15 1 6.
Although the percentage of failures is smaller in 
the ionised groupj the average duration of the discharge in 
the successful cases 50,5 days compares unfavourably with 
31.9 days in the non-ionised group. However, the fact that, 
in 11 out of 19 cases intercurrent infectious disease was 
present compared with 1 out of 34, and 4 out of 19 had serum 
treatment compared with 19 out of 34, probably accouhts for 
this •
Conclusions. Although the data is scanty and 
inadequate for positive proof, if such is possible, I think 
that ionisation treatment started late in the course of an 
acute otitis media is of value in the respect that success 
is attained in a number of cases which would not have cleared 
up by the ordinary methods.
Having come to the conclusion that ionisation 
therapy is an advantage and an aid in the conservative methods 
of treatment in scarlatinal otitis media I should like to 
make a few observations in general concerning its use.
With regard to the choice of case I should say that
there are no indications by which we can judge whether the
disease will react or not to the treatment• A state of good
general condition and nutrition in the patient himself appears
to be important for good results, as judged by the results of
treatment in the serum treated cases free of inter.current
infections where these are not affected detrimentally. When
the middle ear is in the early stages of acute inflammation
presumably only the mucous membrane is involved and from my
experience, where only primary acute cases were studied, it
is impossible to draw any conclusion with regard to its use in
cases where the disease had progressed further and involved
the bony structures. In only two cases where mastoid disease
was present, and in which definite evidence of involvement of
bone was present, was the treatment tried. Both cases cleared
up in time but the treatments were discontinued at the onset
of the mastoid disease. It is difficult to understand how a
treatment which acts very superficially can benefit deep
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seated disease and I am of the same opinion as McLaggan who 
found it of little use where bony disease was present in 
chronic cases. With regard to the perforation in the 
tympanic membrane the site and size give u syndic at ion whether 
the treatment will be of benefit or not. The size of the 
perforation is never large in acute scarlatinal otitis media 
even in severe cases, and I have never seen a case of total 
or subtotal destruction of the drumhead such as is seen 
occasionally in acute influenzal or pneumococcal otitis media. 
In fact in many cases the perforation is minute or invisible , 
and in what might be termed large ones in this disease they 
are of such a size as to make it difficult to understand how 
the zinc fluid penetrates into the middle ear and replaces 
such discharges as are present. However, only in the large 
perforation can the mucous membrane of the middle ear be 
seen to be coated by a white coagulum after treatment. As
for those in which a small perforation is present it is 
impossible to say if any deposit of zinc ions takes place 
in the middle ear. In these cases, however, the external 
surface of the drumhead and the walls of the deep meatus 
are seen to be coated by the white coagulum. Probably if 
the ionisation treatments are doing good in Tsuch cases it 
is brought about by a more efficient sterilization of the 
deep meatus resulting in a more efficient prevention of
secondary infection of the middle ear than would take place
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by merely instilling antiseptic drops. As Priel has said 
ionisation in ear disease is the only means of antisepsis 
worthy of the name.
The following details with regard to the number of 
treatments to which each of my cases were subjected, have 
enabled me to come to some conclusion about the length of 
time or rather the number of treatments that should be given 
before ionisation should be abandoned as useless in a case.
loTAL.
rv/uM6£f?
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Ears.
7R£ATm£NTS N O T interrupted "feftTMENTs Interrupted,
“Total Number ofears.
Number with Dry EarS
Number of Dry Ears after d <g\ven number erf Treatments.
Total Number of Ears.
NumberofDry Ears.
NumberuxthfersisbentOfcorrboe<J
Number of Treatment s.
I 2 3 U- 5 G T
Set? ui^i 14-3 U-0 37 10 ) 3 6 3 2 3 F3 3 1 2
1\1ocM-S£RiH 51 W2 Ilf. (o 1 o 5 1 6 Fy 8 1 7
All Cases 102 H' 7q 2m- N ib s 3 °i f\% 1 1 2 ■9
The table shows the number of ears which became dry 
after 1, 2, 3, 4, 5 and 6 or more treatments which were given 
at 4 day intervals. Where the treatments were abandoned for 
a particular reason before 6 treatments were given or before
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the ear was dry or almost dry the case was included in the 
special column for interrupted treatments.” Where the ear 
failed to respond after 6 or more consecutive treatments the 
case was classed as a failure in the 6+ column.
If the ears included in the “interrupted treatments” 
column are eliminated certain conclusions can be reached with 
regard to the effect of ionisation and the continuation of 
treatment when the ear is not responding. If we consider the 
figures of all the cases, i.e. line 3 of the table, it is 
noticed that more success occurs with 1 treatment than with 
2 and more with 2 than with 3 and so on. On a percentage 
basis the facts are 
TABLE A.
26.3$ of the total responded with 1 Treatment.
20.8$ it it tt tt ” 2 Treatments•
17.5$ ft t It tt ” 3 tt
8.7$ tt t tl tt " 4 tt
3.3$ t t ft tt ” 5 t
or
26.3$ of the total became dry after 1 Treatment.
47.1$ n tt t t t tt 2 Treatments.
64.6$ ft tt t t tt tt 3 tt
73.3$ tt ! t t t t 4 tt
76.6$ it tt t tt tt tt 5 tt
The percentage of successes with a given number 
of treatments can be calculated from the table by taking 
the number of successes out of the total number of ears 
treated by that number. Thus we find that:- 
TABLE B.
In 91 ears subjected to 1 Treatment 26.3$ became dry. 
” 69 ” ” ” 2 Treatments28.3$ ” ”
” 48 ” ” ” 3 ” 33.3$ ” ”
” 32 ” ” ” 4 ” 25$ ” ”
” 24 ” ” ” 5 ” 12.5$ ” ”
It can be deduced from the trend of the above 
figures that the greater the number of treatments required 
to affect cure the less is the chance of cure being affected. 
In Table A the relatively small rise in the total successes 
after 3 and after 4 treatments, 64.6$ to 73.3$, and after 
4 and 5 treatments, 73.3$ to 76.6$ is rather suggestive.
In Table B the fall in the percentage of successful cases 
with 3 and with 4 treatments from 33.3$ to 25$ and with 4 
and 5 treatments from 25$ to 12.5$ likewise points to the 
treatments becoming less effective.
For 6 or more treatments we notice that the failures 
exceed the successes, there being 9 ears which responded and 
12 which did not. It is very doubtful if the ionisation 
treatments had any influence In affecting cure at all in this 
group. The fact that the average case of acute otitis media 
has a natural tendency to cure as time goes on must be borne 
in mind and probably,in the 9 successful cases quoted above 
this has more than likely been affected by natural means.
I have therefore come to the conclusion that, if
after 5 or at the most 6 treatments given at 4 or 5 day
intervals an otorrhoea has failed to respond to ionisation
therapy, it is unlikely that cure will be hastened or success
attained by a continuation of the treatments. The figures
given are small and are not offered in any was as statistical
evidence but are merely offered to show how my conclusions
were formed on this point. It is interesting to note that 
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Walker likewise found that, if a chronic otorrhoea failed to 
respond to 5 or 6 treatments,it was usually useless to 
continue further with ionisation as success was seldom 
attained by this means.
Conclusions. Finally with regard to ionisation 
therapy I should like to say that it is by no means a method 
of certain cure in the treatment of this complication*and 
should only be used as an aid to the more important treatment
by free drainage of the discharges and toilet of the 
external meatus. I do say, however, that, if used in 
this way in all cases of acute scarlatinal otitis media, 
cure will be affected more quickly in a number of ears 
and success will be attained in some which would otherwise 
have entered the chronic stage. I cannot say that it 
assisted in any way in preventing destruction of the drum­
head or helped the perforation to heal. It can bee seen, 
in any of my series that the proportion of healed drumheads 
to perforated drumheads in the cases which were cured is 
not materially higher in the ionised groups.
PART VI.
Some Investigations
in
Otitis Media 
complicating 
Measles and Diphtheria.
INTRODUCTION.
Concurrently with my study of acute otitis media 
complicating scarlet fever I have carried out a similar hut 
less detailed work with this complication in measles and 
diphtheria.
My original intention in my cases was to investigate 
the value of zinc ionisation only, but the opportunity of 
confirming some of my findings in scarlatinal otitis media 
has occiirred and I have included a study of the effect of age, 
intercurrent infections, and enlarged or septic tonsils and 
adenoids on the prognosis.
I have not investigated the incidence of otitis in 
these diseases. In diphtheria it is certainly low,but in 
measles on the other hand It rivals scarlet fever in its 
frequency being about 10$. A reduction of this is long over­
due and perhaps, with the wider use of adult measles serum 
and the production of a mild and fleeting attack of the disease 
in contacts, the incidence of the complication will be con­
siderably reduced indirectly with the result that the number 
of chronic otorrhoeas from this disease will be reduced.
The same procedure In examination, treatment,and 
case recording was carried out as in scarlatinal otitis media 
care being taken to eliminate cases where there was a history 
of previous otorrhoea. The salient features of each case 
I have recorded in the following pages.
In a similar way to that used in scarlatinal otitis 
media I have made a study of the foregoing cases In the 
following sections:-
Section I. The Effect of Enlarged or Septic Tonsils and 
Adenoids in Acute Otitis Media in Measles 
and Diphtheria.
Section II. The Effect of Age on Prognosis in Acute 
Otitis Media in Measles.
Section III. The Effect of Intercurrent Infectious Disease 
on Prognosis in Acute Otitis Media in Measles.
Section IV. The Effect of Zinc Ionisation Therapy on
Prognosis in Acute Otitis Media in Measles 
and Diphtheria.
PART VII.
Records of Cases 
of
Otitis Media 
in
Measles and Diphtheria.
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SECTION I . The Effect of Enlarged or Septic Tonsils and
Adenoids In Acute Otitis Media in 
Measles and Diphtheria.
In the 26 diphtheria cases with otitis there was not 
one case in which the tonsils or adenoids were enlarged or 
septic. In 86 cases in which otitis media occurred following 
measlesj, 4 were associated with abnormality in these tissues.
The total number of ears involved In the 86 cases was 127, 5 
of which occurred in the 4 cases mentioned. It is interesting 
to note that only one ear out of the 5 cleared up In 60 days 
whereas the remaining 4 failed to become dry. In 2 out of the 
4 cases mastoiditis developed.
Whether the removal of the tonsils and adenoids in 
these 4 cases would have resulted in the cure of the otitis 
media is doubtful but it seems reasonable to suppose that the 
enlargement or sepsis in these tissues must have had some 
bearing on 4 out of the 5 ears becoming chronic. Since, in 
the ears not associated with abnormality in these tissues only 
18 out of 122 ears failed to clear up, the operative measure 
of removing enlarged or septic tonsils and adenoids would seem 
to be justified. Whereas in scarlatinal otitis media it does 
not seem justified to do this before a fair trial by ordinary 
means has been given, in otitis media following measles it 
seems that operation is indicated as soon as possible as the 
chances of such an ear clearing up by conservative methods is 
slight. The figures for this conclusion are of course small, 
but they certainly suggest the above-mentioned procedure.
As in scarlatinal otitis media the number of cases for con­
sideration in this respect are few and I cannot visualise the 
necessity for the measure being adopted except in a very few 
selected cases.
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SECTION XX. The Effect of Age on Prognosis in Acute
Otitis Media In Measles.
I have been unable to assess the effect of age in 
otitis media following diphtheria as only 31 ears in 26 cases 
were collected and studied. Owing to the fact that measles 
is comparatively rare after the age of 5 I have selected the 
age groups 0 - 1 ,  1 - 2 ,  2 - 3 ,  3 - 4 ,  4 - 5 ,  and 5 years and 
over. I have tabulated the results in 122 ears to show the 
percentage of failures and the average duration of the dis­
charge at these ages. The one case with double otorrhoea 
in which death occurred before treatment could be completed 
and the 3 ears which did not discharge I have excluded from 
the following table..
Results of Treatment at Different Ages in 
Acute Otitis Media in Measles.
Age Groups
Y ea r s . 
O -  1
Y ears. 
1 -  2
Ye a r s
2 . - 3
Ye a r s  
3 —Lf-
Years
U --5
Year s  
5  h-
Years
0 - 2
Years
2 - 5
T o t a l  EftftS. IO 5l+- 24, ]7 l l f - I (04- 5 7
N u m b e r  w rrH  
d r v  e a r s . IO I+-O 22 15 11+. 1 5 o 5 1
Average duration 
of D ischarge. 5 T  3 ddvjS. 3o.Lt- ddvjS. QJq. & ddvjS. T.'bJa ddv|S- 2&2 ddys. I f  dckjS. 32 <JdyS. 2 2 3  cUjs.
Number ljith
f^ RSlSTEMT OTORRHOEA. 0 1*4- i f 2 0 O i t f (0
Percentage 
of Fa ilu r e s . 0 2 S.o(fo 1 u  i 11. s  i 0 0 21. £  io 10.5 %
From the table it is noticed that the average 
duration of the otorrhoea. in the successfully treated cases 
Is about 1,'iiO a a mo ©xcopt for the 0 - 1  years age group where 
it 1.@ ft lino 61 double that in the other groups. however, out 
of 10 ©are treated in this group no failures occurred, whereas 
25,9^, 18,6$ and 11 .bf were recorded in the 1 - 2 ,  2-3, sra
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3 - 4  years age groups respectively. Thbre were no failures
in the 4 - 5  years age group in 14 ears and the one ear in 
the 5 years and over age group was successfully treated. It 
would tnerefore seem that the greatest tendency to chronicity 
occurs between the age of 1 and 2 years and diminishes as the 
age increases. In infants below 1 year of age there appears 
to be little tendency to chronicity just as there is after 
the age of 4 years. This may be explained in the same way 
mentioned in scarlatinal otitis media by the fact that small 
Infants have a maternal immunity to the streptotoccus which 
is gradually lost by the age of one year, after which they are 
not equipped by an acquired immunity to that organism, so 
accounting for the high percentage of failures between the 
age of 1 and 2 years. The gradual diminution of the percen­
tage of failures after that age may be explained by the’ 
child's acquired immunity increasing gradually as it gets 
older. So it would seem that between the ages of 1 and 3 
years the disease is most difficult to cure.
A study of the age groups 0 - 2  and 2 - 5  years 
shows that the average duration of the discharge in the 
successfully treated cases and the percentage of failures 
are higher in the 0 - 2  years age group, 32 days and 21,8$ 
compared with 22.3 days and 10.5$. These results to some 
extent resemble those recorded for scarlatinal otitis media 
where 35.8 days and 45$ were recorded for the 0 - 2  years 
age group and 28.V days and 23$ for the 2 — 5 years age 
sroup. I have reinvestigated the results in the scarlet 
fever ears to find if they resemble those recorded for the
measles ears in the age groups 0 - 1, 1 - 2, 2 - 3, 3 - 4, 
and 4 - 5 years. The following table is compiled to show
the points for comparison.
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Results of Treatment at Different Ages in 
Acute Otitis Media in Measles and Scarlet Fever.
Age Groups.
Vears. 
O -  1
Years, 
i -  2.
Years. 
2.- 3
Years.
3 - L k
Y ears .
5
Y ears
0 - 2 .
Y e a r s .
2 - 5
MeA5L£S.
Number ^ ith  
DRY EARS- 10 h-O Z2& 15 1 Ll 50 5  1
T o t a l
E *\rs
Average Duration 
of D ischarge. 5^. 3 days. 30.U-dd\jS 24.3 ddvjS. 23.4 28.2 dd^ s. 3 2  ddv/s 22.3 ddvjs.
121
Number oj«th 
Persistent Ot&rrhoea 0 lu- M- 2. 0 /M- (q
Percentage OF
PailOR es. - 25. q t l4. G (o 11.3 lo - 2 1 . ? % 10.5 t
Scarlet
Fever.
T o t  Ail 
E a GS.
120.
iNtfM&ER bJlTH
ors  e a r s . 3 ICI 21 30 22 ( 70
Av/£RA6E DURATION 
OF D iS C W A R sE . 22.3 ddvjs 38 ddvjS. 28-3 davjs 31 dd^ S 272 ddvjS 35-8 ddvjs 28,7 d^ s^.
N u m b e r  w it h  
P e r s is t e n t  O to r eho ea . 1 »7 5 3 2 13 IO
Pe r c e n t a g e  o f  
Pa iu l JRES. 2 5% u.72% iq.2 % 13-4) lo 4>. 2 °fo L-5 % 12.5 %
A study of the above table reveals a close resem­
blance between the age group results in scarlet and measles
otitis media.
There is little difference in the average duration
of the discharge in the successfully treated cases in each
age group. . In the scarlet fever ears for the 1 - 2  and
2 - 3 years age groups it is a little longer. Although the
measles ears became dry in a few days less time, for practical
purposes the average duration of the discharge for all the age
groups both in measles and scarlet fever otitis seems to be
from 3 to 4g- weeKS.
The percentage of failures for all the age groups .
1 .u •? a higher than in measles but the samein the scarlet ears is ni5nei
a ncmphr a low nercentage in the 0 - 1  tendency is noted, namely,
a „ viic-h -nercentage in the 1 - 2  years agevears age group and a hi0 P
1 0 0 .
group gradually diminishing in the 2 - 3 and 3 - 4 with the
lov/est in the 4 - 5  years group. The results in the 0 - 1  
years age groups are not quite comparable owing to the fact 
that in the scarlet fever ears only 4 were treated whereas 
in the measles ears 10 v/ere treated. However, making 
allowance for the deficiencies in the table I think the 
results in the scarlet fever ears confirm my findings for 
measles otitis media, namely, that it is from the age of 
1 to 3 that the greatest difficulty in affecting cure is 
found. It is possibly again explained by the maternal 
immunity to the streptococcus in the Infant being lost com­
pletely about 1 year of age with a low acquired immunity to 
it in the next two years. To find if this fact is borne out 
by a study of the incidence rates of scarlatinal otitis media 
I have further analTgsed the incidence rates in the 0 - 2  years 
group in that disease.
For this purpose I have taken all the cases below 
3 years of age and divided them into two groups, viz. 0 - l{i 
years and 2 - 2ik years. The table shows the Incidence of 
otitis media for serum and non-serum treated scarlet fever 
for these ages.
In 1 9 3 3  and 1 9 3 4  at the Park Hospital.
N u m b e r  o f  £ e i? s .  
Age. O — ifj years.
fe(?C£MTC\G€-
In c j o e m c E .
N u m b e r  o f  ( E p » rS  
Age Z- Zhi years
Pe r c e k it p ig e
!MC>D£MC&.
IiM'TRFWE.n o u S 5£.f?uKl. O 00b erf 3 6  caseS- - 7  out of" T O  cases. 10%
Pylori- 5C.R0K1. 17 out of 12I4. cases. I3.7% >5 out o f 66 cases. ? b io
In 1935 Dr Banks of the Park Hospital found that
21
out of 14 cases in the 0 - 112. years group treated by intra­
venous scarlatinal antitoxin no cases of otitis media occurred 
Y/hich confirm the findings for 1933 and 1934 above. There­
fore for 1933, 1934 and 1935 there were no cases of otitis 
media in this age group out of 50 cases v/hereas 7 occurred 
out of 70 cases in the 2 - 27* years group for 1933 and 1934. 
The figures for the cases not treated by serum, likewise point
1 0 1
to the fact that below the age of 2 , years otitis media is
rare whereas at the age of 2 years there is a decided rise. 
The facts, namely, that (i) In scarlet fever the incidence 
of otitis is highest between the age of 2 and 3 years and 
(ii) that the complication is most difficult to cure both 
in scarlet fever and measles between the age of 1 and 3 years 
Indicate that there must be some element present or lacking 
In children of these ages to explain this phenomenon. As 
I have already mentioned this may be expalined by the low 
immunity to the streptococcus or by the catarrhal tendency 
due to hypovitaminosis at this time of life. There is no 
doubt that the work of preventing chronic otitis media must 
be directed to children at this age period.
SECTION III. The Effect of Intercurrent Infectious Disease
on Prognosis in Otitis Media in Measles.
The type of measles admitted to hospital Is usually 
severe and broncho-pneumonia is not infrequently found as a 
complication. A study of -my measles otitis media cases re­
veals that out of 124 ears 17 occurred where this additional 
complication was present. The results of these 17 ears 
justified a special analysis a n d  the following tables show 
the features.
Table Showing Effect of Intercurrent Infectious Disease 
on Results of^Treatment in Acute Otitis Media in Measles.
T o t a l
E a£s .
NUMBER OF
D rv Bars.
A v e r a g e  
D u r a t io n  o f
D is c h a r g e .
N u m b e r  l j it h
P £A S | S T E N T  
O t o R r h o e / v
Pe r c e n t a g e , o f
•S i m p l e  M e .A S L .a s . °i\ 7 9 22.6 ddvjS- 15.3 %
rdeaSLe-S & lNTe.RcuRRg.rtT 
In fe c tio u s  D is e a s e .. \ ( d ifc US]. 5 ddyS.
- —
M e a s l e s  u J tT H  
B R O N C H O - Pn£OMOi>I|Pv. 5 27.2 days. 14- tf-U-L. to
M e a s le s  i/Uith B roncho- 
Pi\f£UMoN c ft Si 1 NTERcuRRErtT 
I n f e c t io u s  D i s e a s e . 8 2. 15 dc»jS. 6 7 5  %
Prom the above table It would seem that the duration 
of the discharge, where intercurrent infectious disease is 
present,is considerably increased, 49.5 days compared with 
22.6 days In the simple measles ears. In the 16 ears so 
studied no failures were recorded but I would not care to 
draw any conclusions from so small a series. It would seem, 
however, that where intercurrent infectious disease alone is 
present the chance of an ear failing to become dry is not 
increased. The striking feature of the results where broncho­
pneumonia was present Is the high proportion of failures,
4 4.4h where broncho-rneumonia alone was present and 75% where 
In addition an intercurrent Infectious disease was present.
A further anslvsis of the results for the Individual 
Intercurrent infections is shown in the following tables.
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"Table A.
"To t a l . N u m b e r  
oi= E a r s .
N u m b e r  W i t h  
D r4 E a r s .
A v e r a g e  
D u r a t i o n  of
D i s c h a r g e .
N u m b e r  o f
F a i l u r e s .
P e r c e n t  a  6 u  o f  
Failures.
rd £ A s i_ £ s  ■+■ 
n a s a l ,  d i p h t h e r i a . 7 7 62. davjs. 0 —
■rdeASL.es -H 
S c a r l e t  F & v e R Lf- U- 4-5.5 days 0 -
M e a s l e s  4 -
W h o o P iNG- C o o g H . 2 2 2 3 cb^ s. 0 —
MEASlES 4- 
Nasal. Diphtheria -t- 
Scarlet FEA/ea. 3 3 4-0.3 dd^ s 0 —
TpiJ3LE JB.
M e a s l e s  w i t h  
B r o n c h o -  Pn e u m o n ia  
+* N a s a l  D i p h t h e r i a (0
\
\ U p  c h y S 5 S3. 2 %
M e a s l e s  w i t h  
B r o n c h o -  Pn e u m o n ia  
+• S c a r l e t  F e v e P z \ 1 (0 d d v jS l 501
Table A shows the average duration of the discharge 
for the individual intercurrent infections and it is noticed 
that in the.case of nasal diphtheria it is highest. The 
outstanding feature of Table B,where an intercurrent infection 
as well as broncho-pneumonia was present in the course of the 
ear complication, is the exceeding high proportion of failures 
where nasal diphtheria was present,. 83.2% compared with 50%" 
for scarlet fever.
Conclusions.
The conclusions I have reached from my analysis 
are that intercurrent infectious disease by itself does not 
influence the chronicity rate in measles otitis media but 
tends to prolong the duration of the disease. Broncho­
pneumonia, however, probably on account of the very low state 
of nutrition and general health in its presence,has a very 
marked adverse effect on the course, prolonging the disease 
and increasing the chances of chronicity. Particularly is 
this so where an intercurrent infectious disease, especially 
nasa3 dipntaeria, is nresent in ad.di11on•
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SECTION IV. The Effect of Ionisation Therapy on the Prognosis
in Otitis Media in Measles and Diphtheria.
I have made a similar study of my cases to that made 
in scarlatinal otitis media taking into consideration the 
effect of intercurrent infectious disease, broncho-pneumonia 
and age.,
The results are shown in the following tables.
Tables Showing Effect of Ionisation In Treatment of 
Acute Otitis Media in Measles.
Table I. Simple Measles Otitis Media.
T o ta u
NuMBER Of
£ rR5.
MTAGt 
OF 'TotpiU 
ltd
0 - 2  NEARS 
GrooF?
D r y  Ef\ r s fkftS»ST£fsiT OToRRHO£F\
Num ber u>ikh 
Drvj £arS-
Number niitb 
Healed 
DrumheddS-
Number oJlkb 
ftrfo rab ion  
fresenkr.
Auerage
duration o f 
Discbarge.
Number o f 
failures. Qrcembage offuture S.
loNl<=,flTlOlY 25 2 8 % 2 2 IU - <8 2 ^ .5  cbvj3 3 1 2 %
N o n -
loiJisATiorJ 57 Sit-. 3 ° ^ 5o L+.3 7 27 U-ct^s 7 12.3 %
L p>t £
loNl’oATlOrJ 7 — 5 5 - U 2 .tc ld v jS 2 28. 5%
Table II. Measles Otitis Media,
Broncho-Pneumonia or 
Intercurrent Infectious Disease Present.
D o t a l  
N u m b e r of 
E a r  S
PeRceivlTAGE
OF “To TAL. 
Id
0-2. n e a RS 
G r o u p
D r y  E a r s . PeRSlSTFrtT OToRRHOEA
Number uJtbb 
Drvj Gars.
Number ouibh
Healed
Drumheads.
Number uJifcb 
Perforation  
P resent
/V e ra g e  
durabt'on of 
Discharge
Number of 
f«ai lures.
fircenfcage o f  
Gailufes.
£La r l N
loNiSftTtod 5 2 0 % W Lp — 3i+.2cUp 1 2o%
F\JoN
Ip tM lS A 'ftoN 17 ILb-t 13 12 1 Ld5.8  ddijs L+- 2 3 . 5 %
L ate .
loNiSFiTlOtvl S - U- U~ - Ed. 5 davjS U- 50%
From the above there appears to be little advantage 
in the use of ionisation in acute otitis media in measles.
In Table I the ionised series were at an advantage in age com­
position, 28/6 in the 0 - 2  years group compared with 54.3^ in 
the non-ionised group, and it Is noticed, that the average
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duration of the discharge and the percentage of failures are
almost the same in both series, 26.5 days and 12$ compared 
with 27.4 days and 12.3$.
. Perhaps this lack of success is explained in two 
ways. The general health and nutrition of hospital measles 
cases are usually much below par and compare unfavourably 
with that found in serum treated scarlet fever cases where 
ionisation appears to be an advantage. Again the type of 
discharge from the middle ear in measles otitis media is muco­
purulent whereas in scarlet fever purulent discharge is the 
rule suggesting that the infection is more confined to the 
Eustachian Tubes in measles, parts which certainly cannot be 
affected by the deposit of zinc ions. Against this argument
that a muco-purulent discharge in acute otitis media is
15
unfavourable is the fact that McLaggan found it favourable in 
his work with chronic otitis media. He succeeded in getting 
19 out of 21 cases of otorrhoea of this type dry by its use.
It Is worthy of note that no 111 effects in the 
ionised series were recorded. In fact there were no cases 
of mastoiditis in the 32 cases in which ionisation was done 
whereas, in the non-ionised cases, 4 developed mastoiditis out 
of 54 cases. I would not care to conclude that the impreg­
nation of zinc ions in the middle ear prevented the mastoid 
from being infected in these cases without a considerably 
extended experiment.
The following table gives the results of ionisation 
in acute otitis media following diphtheria where Intercurrent 
infectious disease was not present.
Table I. Tables Showing Effect on Treatment of Ionisation.
Simple Diphtheria Otitis Media.
IoTAU MUM6eR 
Of E.RRS-
NIumGeR Of 
D ry  EIpprs.
Number iaJith 
He a l e d  
D f?OM HEADS
N umBER LUiTH 
UrJrtE.fi I_ec>
D r u m h e a d s -
flv/£Rfi6£  
DuRfiTtorJ OF 
D«schaR6£
N umber  o f  
F7m u uR£S.
loNlSflTiOtsI IO IO 3 2 . 12. 1 ddKj s —
N on  lo N is a T io H 13 1 3 12 . 1 2 I.U - dd^S —
Lnrre. Io n iSa t io N Lf- LP M- O U-3 ddvjS
----
There were 4 ears in which measles developed as an
intercurrent infectious disease in the ionised series. No 
intercurrent infection developed in the non-ionised series. 
The results in these 4 ears are shown below.
Table II.
"ToT piu N i)m <3£R 
OF  S.
N uMggR OF 
D r s  £nf?s
N u m b e r  lJith
HEftLEO
D r u m m e m o s
N u m b e r  u h t h  
O nJh e m u Ed  
D r u m H£MOS-
P W e r m g e . 
D u R«T«OM OF 
DlSCH/\R6C
N u m b e r  o f
F/Ml URES
£ pi#ln loNis/vnor'l z I 1 — 1 3  ddvj S 1
Lat£ ioNisrvTioiNi 2. 1 I — l+! dckfS 1
Table I reveals that in acute otitis media in simple 
diphtheria there is little tendency to chronicity and the con­
dition resolves quickly. When ionisation therapy is used this 
appears to be accelerated considerably for ,in the 10 cases 
ionised,the average duration of the discharge was 12.1 days 
compared with 21.4 days In the 13 ears which were not. No 
ill effects seem to result from the treatment. Only one case 
of mastoiditis occurred in the series and this was in an ear 
not subjected to ionisation.
The fact, that in the two ears which failed to clear 
up measles developed, confirms my previous findings with regard 
to intercurrent infection In acute otitis media in measles and 
scarlet fever.
I have further analysed the results of treatment in
my cases to find if the complication occurring in faucial
diphtheria differed In any way from that in the nasal type. ^
I have tabulated the results of treatment in the tables below.
Table A. Acute Otitis Media in Diphtheria
unaccompanied by Intercurrent Infectious Disease„
N u m b e r  o f  
E p>r s .
N u m b e r
I o n  i SE.O .
A v/£R,AG£ DUftflTiOPO 
OF D is c w aRiJE
Nu m b e r  uJiTH 
fkss isreM T OloRfiHoefY
I'SCCI FlL D iPHTH£R|P \. 1 7 7 1 7 . 2 .  d d v jS —
N p is a u  D ip h t h e r ia T 5 3 3 . 2  < % > —
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Table B . ,Acute Otitis Media in Diphtheria.
Measles occurred as an Intercurrent Infection.
N um ber of N t)M B E« A1/ERA6E DuwvfibrO Number  ujith
E r r s I o n i s e d - °f DlSCHfiR66 p£RSlST£ttt 0ToRI?H0£fl
f^auciflL D iP r i i 3 - — 1
H a s a u  0 ip yvth ££ i r . I — — 1
In Table A it is seen that when there was no inter­
current infectious disease present all the otorrhoeas cleared 
up' but those associated with the nasal type took almost twice 
as long to become dry as those associated with the disease in 
the fauces only. In Table B,where measles was present as an 
Intercurrent infection one otorrhoea failed to clear up out 
of 3 in the faucial type whereas the only one associated with 
the nasal type became chronic. 1 cannot say that acute 
otitis media in nasal diphtheria has the greater tendency to 
chronicity but I think that the figures indicate that it takes 
longer to clear up than it does when associated with the 
faucial disease only.
Cone3.usions.
Compared with acute otitis media following scarlet 
fever and measles, the complication ih diphtheria is a benign 
type not tending to chronicity and on the whole running a 
shorter course. Ionisation therapy appears to be an aid in 
treatment by affecting cure quicker than by conservative means 
alone.
PART IX.
A Bacteriological Investigation 
of the Middle Ear Discharge 
in
Acute Otitis Media 
in
Scarlet Fever, Measles and Diphtheria.
INTRODUCTION.
Before bringing this v/ork to a close I should
like to include a short series of investigations into the
bacteriology of the middle ear discharges in acute otitis
media following scarlet fever, measles and diphtheria, which
I carried out concurrently with the study of my cases.
These investigations were carried out mainly to find if any
changes occurred In the bacterial content of the middle ear
during the course of the acute stage of the otitis and to
find if such changes were related in any way to the condition
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failing to clear up. Otologists in general are of the opinion
that secondary infection of the middle ear by organisms from
the skin of the external meatus is one of the main causes of
an otorrhoea persisting. It is generally believed that the
middle ear is involved in scarlet fever by a direct extension
via the Eustachian Tubes of the streptococcal faucial infection. 
4
Ross on the other hand is of the opinion that otitis media
is primarily a result of scarlet fever in the middle ear,a
condition often aggravated by secondary infection by extension
from the throat via the Eustachian Tubes. Whether he meant
that the original infection was blood borne or was carried
by a spread In the local lymphatic channels from the fauces
6 9to the middle ear is not quite clear. Valentine found that 
53/o  of scarlatinal otitis media was due to the haemolytic 
streptococcus of the same seriological species as were present 
in the throat but did not find any streptococci in the blood 
stream which rather disproves the theory that the infection 
of the middle ear took place by this route. Although post­
mortem examinations of the Eustachian Tubes in cases of 
scarlet fever in which otitis media was present have not shown 
the organism present in these parts, it does not follow that 
the infection did not originally pass In these structures, as 
the inflammation may here subside along with the local
faucial lesion by the time the examinations were made.
The fact that upper respiratory tract intercurrent
infections prolong the course and increase the chance
of chronicity suggests that this is brought about by
a further secondary infection of the middle ear via the
Eustachian Tubes.
In view of this it is not unlikely that secondary
infection by faucial organisms may take place but this must
be ofjminor importance compared with the secondary infection
from skin organisms in the external meatus .
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Torrini and Morandini found the common organisms
in aural discharge from different types of otitis media to
be the haemolytic streptococcus, non-haemolytic streptococcus
pneumococcus, staphylococcus albus, staphylococcus aureus,
bacillus proteus, bacillus pyogenes, and the bacillus of
Friedlander. With the exception of the haemolytic
streptococcus, pneumococcus and possibly the bacillus mucosus
these organisms are undoubtedly of the secondary infecting
type and have not been the cause of the original acute
73
condition. White pointed out that the bacteria causing the
acute condition may be the cause of the chronic but this was
more likely to be due to mixed infections by the introduction
of new organisms during subacute attacks or invasion by
70
saprophytes from the external meatus. Valentine in 1924
published a very full investigation of the bacteriological
content of middle ear discharges from acute and chronic
otitis media. His work was not confined to otitis media in
71
scarlet fever but included otitis from other causes. He
used a similar technique to myself in the obtaining from the
middle ear of a sample of pus which was not contaminated by
69skin organisms in the external meatus. He found as a rule 
that the haemolytic streptococcus was the causal organism 
in the acute stage of the disease and it was usually of the 
same seriological species as was present In the throat. In
the chronic stage it was not present hut diphtheroids and 
staphylococci predominated and bethought that they might 
he factors responsible for chronicity.
Mfethod of Obtaining Specimens and Recording Findings.
I have decided that the bacteriological examination 
of a specimen of discharge taken from the external meatus 
would give a rather inaccurate picture of the bacteriological 
content of the middle ear inasmuch as this discharge would 
contain the skin organisms as well as those from the middle 
ear. In order to eliminate this external meatal contamination, 
I have used the following technique for the obtaining of 
specimens of discharge from the middle ear alone. Only ears 
were chosen in which a perforation of reasonable size was 
present. The meatus and surrounding parts were thoroughly 
cleansed of the discharge and treated with repeated washings 
with 50% spirit. The parts were finally mopped dry by using 
sterile absorbent ear wool. A fine platinum needle with a 
very small loop previously sterilized in the flame was then 
passed under vision with the aid of an operating otoscope, 
previously sterilized, through the perforation into the middle 
ear from which a specimen of pus was obtained. Care was 
taken to see that the platinum loop did not touch the 
surrounding parts before or after entering the middle ear.
The specimens were stained and examined immediately and also 
cultured on blood agar plates and the cultures examined.
The first examination was made immediately after the onset 
of an otorrhoea, usually within 2 or 3 hours. Specimens 
were taken and examined at intervals of a week until the 
otorrhoea cleared up. In the ears which cleared up quickly, 
at the most only two specimens were available, particularly 
where the perforation in the drumhead was not very large to 
begin with and where it was healing rapidly.
I am indebted to Dr. Ash, Bacteriologist of the
Southern Group Laboratory (London County Council) for his 
assistance and advice in the examination of these specimens. 
Twenty otorrhoeas following scarlet fever, 17 otorrhoeas 
following measles and 10 otorrhoeas following diphtheria were 
investigated in all.
I have arranged my findings into three main groups 
for simplicity in analysis, e.g.
I Otorrhoeas which cleared up in less than 3 weeks.
II Otorrhoeas which cleared up in more than 3 weeks.
III Otorrhoeas which failed to become dry.
In Group Ijthere were 19 scarlet fever ears, 6 measles ears and 
. 7 diphtheria ears.
In Group II there were 7 scarlet fever ears, 8 measles ears and 
2 diphtheria ears.
In Group III there were 4 scarlet fever ears, 2 measles ears and 
1 diphtheria ear.
The results are recorded in the tables and the 
following abbreviations have been used.
H. Streps. = Haemolytic Streptococci.
Streps. = Streptococci.
Staph. Albus = Staphlococais Albus .
Staph. Aureus = Staphlococcus Aureus.
B a c t e r i o l o g i c a l  E x a m i n a t i o n s  o f  M i d d l e  E a r  C o n t e n t s .
G r o u p  X  S c a r l e t  F e v e r
Case Duration of Otofrhoea 
in dd^S-
Number of Results OF E x a m i n a t i o n s .
Numbed SpeomenSexamined. F irs t Specimen. Second specimen, c/ffcer ~Tdd^ s. Third specimen, after |4-da j5.
8 1 5 1 H. Streps. - -
2 3 1 7 Z H. Steeps. H. Sbreps. —
22 13 z H. Streps. H-Streps +• "Pew colonies 
of- Staph- Albus.
10 12. 2 H. SbnepS. H. Streps. —
M Rt. 21 3 H. Streps. H. Streps T  "few colonies 
of Stapb. Albus.
H. Streps. 80% f-  
SKin orcdnisms mainlu 
Stdph. Albus. -*
Lb 18 2 H. Streps. 80% +■ 
-Staph. Albus and Aureus.
H. Streps. *
Cl 5 1 H. Streps. - —
Cm_ 2 0 3 H. Streps T  "few colonies 
of Stdph. A\bus.
ft. Streps. H. Streps. T  few colonies 
of Staph. Albus and Aureus.
8o 8 1 H. Stangps —
Group X M e a s l e s.
6 2 0 2 H. Streps. H. Streps. -
25 Rt. 6 1 H. Streps. — —
Lt. 1 1 2 H. Streps, -+• Few colonies 
of Stdph. Albus.
H. Streps. 8o% -h Few 
colonies of Stapb. AlbuS.
3 2 5 1 H. Streps. - ■ —
5 5 12 2 H-Streps. +  few Colonies 
of Stapb. Albus.
H. Streps. 70%  ■+■ 
Stapb. Albus Streps.
i z 21 3 H. Streps. H. Streps. So%  T  
Staph. Albus and Aureus.
H. Sbreps • 5o% +
Staph. Albus and Aureus
G R O U P  X. D l  P H T H t L R l  A .
1 12 2 H. Streps. H. Streps. 8o%> -t 
Sfcaph. Albus.
-
6 »4- 2 H. Streps. +- Few colonies 
of Staph. Albus.
VI. Streps. +■ "few colonies 
of Stdph. AlbuS.
8 2 o 3 H . StTepS. H. Sbreps. AQ% +" 
Scaph. Aureus and 
Diphtheria Sac i ll(‘ .
H  Streps. 7o% T 
Staph. Aureus.
l 1 Rt. 21 3 H. Streps. H. Streps. 7o% T  
Staph. Albus.
H. Streps. 5o %  +  
Staphs- Streps. Diphtheroids
** Lt. 20 3 H. Streps, f* few colonies 
of Staph. Albus.
H. Streps. 8o% +■ 
Stdph. Albus dnd AureuS.
H. Streps. £>0% -f- 
Staph. Albus and Aureus.
2o 13 2 H. Streps. H. Streps. Ao% -h 
-Staph. Albus.
_
23 IO 1 H. Streps.
B a c t e r i o l o & i c a l  Exam inations  o f  M id d le  E a r  C o n t e n t s ,.
C roup 3T. Scarlet Fever.
Juration
of,
OtorrhooJ
l\P R e s u l t s  o f  E x a m i n a t i o n s .InO.
o f
of
specimen!
examined
F ir s t  spf-o m e n Second specineN Thir d  Spe-Cim ^ n Fourth 5pe.ciMg.N F if t h  SpeciMeN
case. in ftPTeR. 7  DONS AFT£R IL+- DATS dFTefi 21 DHXS. AFTER 2 8  DATS-
b Rt.35. I f H. Streps. H. Streps 8 o %  b 
Staph. AlbuS-
H. Streps. 7o% T
Stdph- AlbuS.
M. Streps. 5o% T  
Staph. AlbuS. B. Proteus.
-
L t 2Cj L- H. Streps. H. Streps. C|0 % -f- H- Streps 7o% -F H. Streps. bo% +• —
Stdph- AlbuS 4- Streps. Staph. Albus. B- Proteus. Staph. AlbuS +- StrepS.
- 2b
Streps.
U-7 5 H. Streps. VI. Streps. K Strops. 9o% +- H- Streps. 7o% -b H. Sbreps. Lo%> -F
. Staph. Aitfeus $ Albus. •Stapb. Albus. Sfcaph. Albus and Aureus.
37 M-2L 5 Pneumococc’i 9 o% Pneumococc I 7o %> 
H. Streps. 3o%
H.Streps. 6b % + 
Staph. Albus.
H. SfcrepS- ho% T  
Stdph. Albus 8  Auheos.
H. Streps 5o% T  
.Stdph. AlbuS-
58 Rb. 32 Lb H. Streps. Vi. Sbreps. A 5% T H. Sbreps. 7to%> -F H. 5tieps. 6o% b —
d feu) Sbdph. AlbuS. Staph. Albus and Jtaph. Albus and Streps.
-Diphtheroids.
» Lt. 3u- lb ft. Streps. M. Stareps. 9 o% •+• H. Streps. 8 O/6 + H. Streps. foo% ■+■ —
3 feuu colonies of
Sbdph. AlbuS.
Stdph. Albus and 
Diphbhero’ids.
Staph. Albus and 
I)iphbheroids.
75 3q_* 3 h-SbYepS + a -few 
colonies cf Staph. Albus.
H. Streps- 95%+■ 
Stdph. Albus and Sbreps.
H. Streps. To% +• 
Staph. Albos.
G r o u p IL M e a s l e s .
5 Rt. 28 3 H. 5trepS. H-StrepS- +  d ffews/ 
colonies of Stdph. AlbuS.
H. Streps. 7o%b 
Staph. Albus and SfcrepS.
- -
Lb U.0 5 H. Streps. H.Sbreps. + a feu) 
colonies of Stdph. Albus.
H- Sbreps. 65% T  
Stdph. Albus and Aureus
H. Sbreps. 3o% b 
Staph. Albus and 
B. R-obeus.
H. StrepS. IO %  + 
Staphs., B. ProbeoS and 
Streps.
IO 2 b Lf H. Streps H. Streps, b  a feu! 
colonies of Staph. Albus
H. SbfepS- 80% b 
Staph. Albus and Aureus.
rt. Streps 7o% -H 
Staph. Albus and Sbf£p5.
H. Streps. 2o%> +■ 
Staph. Albus and AotbiAS.
17 37 5 H- Streps b a -FeuJ 
fneumococci.
H- Streps. C|0% +- 
Sbdph. AlbJS.
H. Streps. U-0% b 
Sbdph. Albus.
H. Streps 2o% b 
Staph. Albus., 5bnepsv 
3_)i phbheroids.
66 Rb: 3i 4- H. Streps. H. Sbreps. %0% b 
Sbdph. Albus and Sbreps.
H. Sbreps- 8o% b  
Staph. Albus and Sbreps.
H. Streps. ~7o% b 
Staphs. B.’R'oteus 
dnd Streps
Lb 31 lb H. Streps. H. Streps. 8 o% +• 
Stdph. Albos and Streps
H- StrepS. 3o°/ob 
Staph. Albus and Sbreps.
H. Sbreps. 7o%F  
Staphs. B. ffoteuS 
and Streps.
76 6 2 7 H. Streps and Hicrococci 
of 6abarPalis Tjpe.
H • Streps. 8 o%> b 
Stdph. Albus and Streps.
H. Streps. T-o%T  
Staphs., Streps., and 
,33. PfobeuS.
H- Sbreps. 10% b 
Stdphs., Streps., 
B- Proteus, etc.
No Hdem. Streps., 
Staphs. Streps., etc. 
(fcr3and ~[b- exams a.lso).
fC) L 2 5 H. Streps. H. Streps • H. Streps. *60% b  
Stdph. Aureus.
H. Streps. 7o°/ob 
Staph. Albus and Aureus.
H. Streps- 10%  b
Staphs, obreps. dnd 
Diphbheroids.
&ROOP TE. J ) i P H _F H E R I A .
2 4- H. Streps. H. Streps- °£>7o b 
Staph. AlbuS.
H. Streps. 8 o%b 
Stdph. Albus.
R. Streps. 7o% -f  
Staph. Albus and 
I )  i ph bheroi els.
—
lb 3Lf 5 H. Sbreps. A. SbmepS. Q S % b  
J)iphtheroids.
H. Streps. 75% b  
Staph, .Albus.
H- Streps <bo%+- 
Staphs. and Sbreps.
H- Streps. 5o% b- 
Sfcaph. Albus and Sbteps.
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G-Roup HE. S c a r l e t  F e v e r .
IN/—
of
DuK&bion
of IN/2of Re s u l t s OP E.XAf'-nrU A T io N S  .
' -
case. OtorVhoeiin
Days.
Specimen
examined
1st -Specimen 2nd SpetHmen 
a fte r  7  days.
3rd Specimen 
after IL days
Ltbln Specimen 
after 21 <LyS.
5fch Specimen 
after 2.8 days-
fcbh Specimen 
dfbec 35 days.
7th Specimen 
dffcer U.2. dayS-
8bh .Specimen 
after U-Of days.
7 1004- 8 H. Steps. H. Streps 8o°/ 
+ sKih orgs.
H. StrepS. l o t  
Staphs. Streps.
H. Streps. 20% 
Sbaphs. Streps. 
3 . Ahoteus.
H- Streps. 10% 
Staphs., ebc.
No W. Streps. 
Staphs., ebo.
No K. Streps. 
Staphs, ebc.
No H. Streps. 
Staphs, ebc.
12.8+ 8 H. Streps 4 
d -few Stdph. 
Albus.
H. Streps. Ao% 
-t- Stapb. 
AlbuS.
H. Streps. ho% 
4  Sbaph. 
Albus.
H.Streps. ho% 
Sbaph. Albus d 
AureoS, Streps.
H. Streps. 5o°/o 
Sbaph. Albus 
Aureus, StrepS.
H. Streps. 2o%> 
Staph. Albus. 
etc.
H.SbrBpS. 5 /0 
Sbaphs. etc.
No H- SfcrepS. 
Staphs, ebc.
b3 7i^+ (b H. Streps +  
a -feu) colonies
of Staph.Alb$
H. Streps. H Streps. ~7o% 
Sbaph. Aureus.
H. Streps. 5o% 
Staphs. Sbftps. 
3 -  GobeuS.
H. Streps. 2d/o 
Staphs. StrepS 
3- rtobeus ebc.
No H. StrepS. 
Sfcdph s ebo.
—
115 Ac>4 b H. StrepS. H. Streps. 
BDiphthenaf
H. StrepS-
Sbaph. Albus 
Diphtheroids
H. StrepS 5o% 
Stapb. Albus 
Diphtheroids.
H. StTeps. 2o% 
Staphs. StrepS. 
3  fTobeus etc.
INlo H. Streps 
Staphs ebc
—
G-rc>up n M e a s l e s .
3 5 9 o + 7 H. Sbreps. H. Streps. H. Sbreps. 7o% 
Stdph. Albus.
H. Streps. 50% 
Stapb. Albus 
etc.
H. Streps. 2o% 
Staphs. Sbreps.
No H. Sbreps 
Staphs, ebc.
No H. Streps. 
Stdphs etc.
L3 (d3+ 5 H. Sbreps +  
d -feuJ Staph 
Albus.
H. Sbreps 4  
Sbdph. Albus 
Hicrococci.
H. Streps. 
Staphs. Streps.
H Sbreps. 2o% 
Staphs. Streps.
H. StrepS. 5 % 
Staphs. ebo.
G rc>upJXL D i  P H T H E R lf t .
2.1 U.2.+ 5 H. Streps. H. Sbreps., 
d feed Sfcdph 
Albus, 
B.Diphbheriae
H. Sbreps. 7o/o 
Staph. AlbuS 
Sbreps-
H. Sbreps. At>% 
Stdphs. Sbreps.
H. Streps. 10% 
Stdphs. ebc.
—
i
h
i
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RESULTS.
In the foregoing records of the bacteriological 
examination of specimens it is seen that, in all the initial 
examinations made, the haemolytic streptococcus was found almost 
in pure growth in all the cases, measles and diphtheria included. 
In a small number a few colonies of the staphylococcus albus were 
grown but these I have concluded to result from contamination of 
the specimen from the skin of the external meatus in passing the 
platimun loop into the middle ear. In case 37, Group II, an 
almost pure growth of pneumococci were grown. It is difficult 
to understand how a pneumococcal infection of the middle ear 
occurred in a case of scarlet fever for there was no exceptional 
history in the case. An examination of the faucial organisms 
did not reveal the presence of the pneumococcus in these parts 
and the only explanation I can give is that the infection of the 
middle ear by that organism was incidental and presumably it was 
originally in the naso-pharynx and had since disappeared.
It would seem, therefore, that in otitis media com­
plicating acute infectious disease that the haemolytic strepto­
coccus ia the casual organism and occurs In pure growth in the 
early stages of the disease.
An examination of the cases In Group I, where the ears 
became dry in less than 3 weeks, reveals that there is only a 
slight secondary Infection of the middle ear by skin organisms, 
mainly by the staphylococcus albus. In the second specimen 
taken after the ear had been discharging for a week, 60% to 90% of 
the bacteriological content was found to be the haemolytic strepto­
coccus, the remainder being skin organisms mainly the staphy-
i
lococcus albus.
In Group II, where the ears became dry in a period of 
more than 3 weeks, it can be seen that the longer the ear continued 
to discharge the smaller became the content of haemolytic strepto­
cocci and the greater the content of skin organisms. In some at 
the fourth examination, I.e. 21st day of the discharge, the content
fell to as low as lG / o  and in one case no haemolytic streptococci 
were recovered at the seventh examination, i.e. at the 42nd day 
of discharge• In case 58 a few diphtheria bacilli were found 
in idle discharge at the third examination but were not found at 
the fourth. This was probably due to faulty technique in the 
obtaining of the specimen due to the platinum loop touching the 
skin of' the external meatus, and not because the organisms had 
gained access to the middle ear from the naso-pharynx via the 
Eustachian Tubes.
In Group III,where the otitis media failed to clear 
up, it is natural that in the later specimens the content of 
haemolytic streptococci fell at the expense of skin organisms 
until at the final examination none were found or only a few.
Two cases, in which nasal diphtheria was present, cases 
113 and 2 1, diphtheria bacilli were recovered from the specimen 
from the middle ear at the second examination but here again I 
am of the opinion that external meatul contamination of the 
specimen had taken place.
Conclusions.
Although the above observations were only made in a 
limited number of cases it would seem that the haemolytic strepto­
coccus is present In the initial stages of an otitis media alone! 
and is the casual organism. As the disease progresses there is 
a tendency for the haemolytic streptococcus to disappear at the 
expense of secondary infection of the middle ear by skin organisms 
mainly staphylococci and diphtheroids,presumably from the external 
meatus. This tendency is least marked in those ears which clear 
up quickly, the haemolytic streptococcus remaining the predominant 
organism with only slight secondary infection. The longer the 
ear takes to clear up the more marked Is the secondary infection 
until, in those ears which fail to clear up, the bacterial content 
of the middle ear is almost entirely secondary with no haemolytic 
streptococci or only a few present.
The results of my investigation in scarlet fever,
measles and diphtheria are much the same as those found by 
6 9
Valentine in otitis media from other causes*
It is certain that secondary infection of the middle
ear by skin organisms is associated with acute otitis mddia
which is difficult to cure or which fails to clear up, Whether
this secondary infection Is the cause of the disease failing
to clear up or merely the result of the disease running a
prolonged course is difficult to say,but the prevention of it,
as far as possible, should be attempted as a surgical principle
2 7in the management of the condition, Potts of Newcastle, in his
investigations with autogenous mixed vaccines, composed of
staphlococci, streptococci, diphtheroids, pneumococci and
micrococci -of the catarralis type, in the treatment of the
4 1
fever itself, had probably this aim in view as it is recognised 
that, after scarlet fever, patients appear to be more susceptible
to pyogenic Infections than usual.
PART X.
Pinal Conclusions.
Pinal Conclusions,
There is much room for improvement in the hospital 
management of acute otitis media complicating acute infectious 
disease. Following diphtheria the complication is not so 
serious as in scarlet fever and measles as there is little 
tendency for the disease to become chronic and moreover it 
reacts to treatment quickly. The real problem lies in the 
disease in children from 1 to 3 years of age in scarlet fever 
and measles on account of the high incidence and the greatest 
tendency to chronicity at this age period in these diseases. 
Improvements can be got by the adoption of every available 
measure to prevent or minimise intercurrent infectious disease 
in hospital, for, upper respiratory tract infections particularly 
nasal diphtheria, arising in the course of an otitis media 
considerably lengthen the duration of the disease and increase 
the chance of chronicity.
The method of frequent deep meatal mopping combined 
with an aseptic toilet of the pinna and meatus carried out in 
such a way as to promote free drainage of the discharges from 
the tympanum and to prevent secondary infection of the middle ear 
via the external meatus is the basis for success in the manage­
ment of an acute otitis media. Too frequently however this 
toilet is not carried out intelligently and often enough by the 
nursing staffs. A comparison of our present results in 
otorrhoea with those of previous years at the Park Hospital has 
shown that the supervision and proper training of nurses in the 
execution of ear toilet Is amply repaid.
Improvements both in incidence and prognosis in 
scarlatinal otitis media can be best brought about by an 
extended use of scarlatinal antitoxin in the treatment of the 
fever itself, even In mild cases and the intravenous route of 
administration suggests itself as the route of choice on account 
of the early reduction of faucial congestion and the prevention 
of naso-pharyngeal sepsis so frequently associated with
intractable otorrhoea. Perhaps in the future a similar 
treatment in measles will do much to improve the incidence 
and prognosis of otitis in that disease.
Although it cannot be said that zinc ionisation 
is of great value in the treatment of acute otitis media 
following measles it is a valuable aid to the conservative 
methods of treatment 6f acute otitis media in scarlet fever 
and diphtheria. In scarlet fever cases where serum therapy 
has been used the benefit is most marked. In fact, one can 
foresee the day when chronic scarlatinal otitis media will 
become a rarity on account of the very much reduced incidence 
of the disease in serum treated cases and the very small 
chronicity rate of the disease when it does arise when 
ionisation is used-in the treatment of such cases.
Contrary to the findings of some workers I do not 
agree that the solution of the problem lies in a surgical 
approach. There are a limited number of cases in which this 
should be done when the tonsils and adenoids are enlarged or 
septic but at least a period of 4 weeks conservative treatment 
should be carried out first and the operative treatment should 
be reserved for selected cases only and not done as a matter 
of routine where difficulty Is found in affecting cure.
There is no doubt that too large a number of cases 
leave the infectious diseases hospital with a running ear in 
spite of careful treatment. I feel that for these surgical 
advice should be sought as soon as possible when perhaps the 
operation of mastoid drainage might prevent the establishment 
of the chronic state.
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